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Two-component systems (TCSs), the primary communication pathways in bacteria, 
are comprised of two proteins: a signal-sensing histidine kinase (HK) and an 
output-generating response regulator (RR). Classically, individual TCSs have 
been viewed as simple input-output systems, in which signal propagate via 
phosphorylation from the HK to the cognate RR, the latter triggering downstream 
functions. Emerging evidence suggests that TCSs can also operate through 
intricate networks, collectively sensing multiple inputs and generating 
fine-tuned, concerted, diversified, and complex outputs, modulated by several 
factors such as TCS-dependent crosstalk, additional layers of post-translational 
modifications, external protein-based signalling input or adaptor molecules, and 
small RNAs. In this review, using evidence from mycobacterial TCSs, we discuss 
how TCSs can function as multiple-input-multiple-output (MIMO) hubs, thereby 
serving as signal integration and dispersion units to generate complex adaptive 
responses tuned by many modulating factors. We also discuss how the MIMO 
landscape of TCSs drives bacterial adaptation and presents potential strategies 
for therapeutic intervention.
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During tuberculosis (TB), organ-specific immune responses and intracellular 
pathways play critical roles in disease progression and prognosis. Identifying 
genes that regulate these immune mechanisms remains a key challenge in improving 
TB management strategies. To investigate genes potentially associated with 
enhanced resistance to TB and the modulation of immune responses, we analysed 
RNA-seq data from whole cells isolated from the lungs and livers of mice 
infected with Mycobacterium tuberculosis (Mtb) at two time points that represent 
different outcomes. We hypothesised that these two organs mount distinct 
responses to infection, supported by differences in the immune response and 
bacterial burden kinetics observed in each tissue. Our analysis revealed 
differential gene expression profiles between the lungs and livers, primarily 
involving metabolic and immune-related pathways. Through meta-analysis, we 
identified orthologous genes shared between Mtb-infected mice and human patients 
with latent pulmonary TB. In the omics analysis, the four genes, Creb3l1, Myo7b, 
Cyyr1, and Cbs, were differentially expressed and associated with either 
resistance or susceptibility. In vitro assays further demonstrated that 
knockdown of CREB3L1 in Mtb-infected THP-1 or primary human monocytes impaired 
key effector functions, including phagocytosis, bacterial killing, and 
apoptosis. Taken together, these findings indicate that CREB3L1 possibly 
contributes to the regulation of genes essential for bacterial control in the 
lungs during latent TB infection. In contrast, its increased expression in the 
peripheral blood of patients with severe TB is more likely linked to systemic 
inflammatory dysregulation rather than direct antimicrobial activity. Notably, 
CREB3L1 expression in these patients positively correlated with cytokines such 
as IL-17, IL-12, and IFN-γ, which are central to macrophage activation and 
effector T cell recruitment. Thus, CREB3L1 appears to play a dual role in TB: 
under controlled infection, it acts as an immunomodulator limiting excessive 
pulmonary inflammation, while in severe disease, it may reflect an attempt by 
the host to amplify inflammatory responses to counteract progressive infection.
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Goats represent a significant reservoir for tuberculosis (TB) in animals, 
contributing notably to public and animal health challenges, causing economic 
repercussions. Ante mortem diagnosis of TB is hindered by the limited 
sensitivity of available techniques and false-positive results from other 
mycobacterial infections, such as paratuberculosis (PTB). Nuclear Magnetic 
Resonance (NMR)-based metabolomics provides unique fingerprinting of the 
disease's metabolic status, making it a promising diagnostic tool. However, 
conventional high-resolution NMR has limitations in veterinary practice, where 
high costs and large equipment size are major constraints. Benchtop NMR 
spectrometer is proposed as a compact, cost-effective alternative for livestock 
farms. The study aimed to evaluate NMR-based metabolomics as a diagnostic tool 
and transfer it from high-resolution to benchtop NMR spectrometers in an animal 
setting. Serum samples from TB-infected, PTB-infected (n = 16), and healthy 
control goats (HC) were analyzed by both high-resolution and benchtop NMR 
spectroscopy. Multivariate statistical analysis successfully differentiated 
groups on the basis of their metabolic profiles with both spectrometers. We 
identified that betaine, glucose, glycerol, and lactate are significantly 
capable of distinguishing between the three groups. Additionally, 
3-hydroxybutyrate, creatine, glutamate, leucine, lysine, phenylalanine, 
threonine, and tyrosine further differentiate TB from HC. Acetate, creatine, 
glutamate, isoleucine, leucine, and lysine distinguish TB from PTB, while 
3-hydroxybutyrate and phenylalanine serve to differentiate PTB from HC. Analyses 
with both high-resolution and benchtop spectrometers demonstrated high 
sensitivity and accuracy and reliable metabolite identification. These findings 
highlight NMR's spectroscopy potential to identify biomarkers associated with TB 
and PTB infection, improving health management in livestock.
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BACKGROUND: Human immunodeficiency virus (HIV) and tuberculosis (TB) coinfection 
pose a substantial global health burden, with each infection amplifying the 
immune and metabolic impacts of the other. Investigating the compounded 
metabolic disruptions in HIV/TB coinfection and how these are modulated by 
antiretroviral therapy (ART) offers information into disease mechanisms and 
therapeutic strategies.
METHODS: This study used untargeted proton nuclear magnetic resonance 
metabolomics to characterize the urine samples from three participant groups: 
healthy controls, treatment-naive HIV/TB coinfected individuals, and ART-treated 
HIV/TB coinfected individuals.
RESULTS: Significant metabolite shifts were observed across gut microbiota, 
energy, amino acid, and carbohydrate metabolism. Metabolomic profiles of HIV/TB 
coinfection suggested mitochondrial perturbation, markers of insulin resistance, 
and microbial dysbiosis. ART was associated with partial restoration of 
mitochondrial function, stabilization of gut microbiota, and reduced oxidative 
stress. However, glucose dysregulation appeared to persist. Key metabolites, 
including phenylacetylglycine and trans-aconitic acid, emerged as potential 
differential markers for coinfection and treatment response.
CONCLUSION: ART modulates metabolic pathways disrupted by HIV/TB coinfection, 
showing partial improvements but leaving glucose metabolism dysregulated. These 
findings highlight the potential of targeted metabolic monitoring to optimize 
coinfection treatment strategies. Further investigations are needed in larger 
cohorts to validate these results and better understand coinfection 
pathophysiology.
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BACKGROUND: There is a global need for a rapid, accurate, and non-sputum 
point-of-care (PoC) assay for tuberculosis (TB), especially for people with HIV 
(PLHIV). The Fujifilm SILVAMP TB LAM (FujiLAM), a urine lipoarabinomannan assay, 
has shown promise for diagnosing TB in PLHIV. But diagnostic performances were 
inconsistent across studies. This systematic review and meta-analysis aimed to 
determine the pooled sensitivity and specificity of FujiLAM for TB diagnosis in 
PLHIV.
METHODS: A search was performed on August 10, 2025, across Scopus, PubMed, 
EMBASE, and Google Scholar using keywords including Fujifilm SILVAMP TB LAM, 
SILVAMP-LAM, FujiLAM, lipoarabinomannan test, Mycobacterium tuberculosis, 
tuberculosis, and TB. We included English-language studies that evaluated the 
FujiLAM test in PLHIV and contained data for a 2 × 2 table. Study quality was 
assessed with the Quality Assessment of Diagnostic Accuracy Studies-2 (QUADAS-2) 
tool. A bivariate random effects model was applied to perform the meta-analysis 
using R and Stata 14.2. Subgroup analysis was conducted, and publication bias 
was investigated using Deeks' funnel plot and Egger's test.
RESULTS: Thirteen articles, encompassing 5,819 participants, were included. 
Individual study sensitivity varied from 34% to 78%, and specificity from 74% to 
95%. The pooled sensitivity and specificity were 63% (95% CI: 55-71%) and 90% 
(95% CI: 86-92%), respectively, with an area under the curve (AUC) of 0.87 (95% 
CI: 0.85-0.91%), indicating good diagnostic accuracy. Subgroup analysis revealed 
higher pooled sensitivity in inpatients (71%, 95% CI: 51-84%) compared to 
outpatients (57%, 95% CI: 48-65%). Similarly, pooled sensitivity was elevated in 
patients with CD4 counts ≤ 100 cells/µL (76%, 95% CI: 61-87%) and ≤ 200 cells/µL 
(74%, 95% CI: 60-85%) compared to CD4 counts > 200 cells/µL (42%, 95% CI: 
36-49%). Pooled sensitivity was comparable between participants enrolled based 
on TB symptoms (63%, 95% CI: 52-73%) and regardless of symptoms (63%, 95% CI: 
50-75%). FujiLAM I sensitivity was 65% (95% CI: 58-72%), compared to 56% (95% 
CI: 33-76%) for FujiLAM II.
CONCLUSIONS: FujiLAM demonstrated good diagnostic accuracy, with higher 
sensitivity for subgroups of patients with lower CD4 counts and inpatients. 
Although FujiLAM II appears less sensitive than FujiLAM I, it has high 
specificity and consistent accuracy across different production lots. Further 
research is warranted to enhance and validate FujiLAM's performance, especially 
in HIV-associated EPTB and children living with HIV.
PROSPERO REGISTRATION: CRD42023461097.
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BACKGROUND: Extrapulmonary tuberculosis (EPTB) presents significant challenges 
in diagnosis and treatment and generally receives less attention than pulmonary 
tuberculosis (PTB).
METHODS: We conducted a retrospective analysis of tuberculosis (TB) patients 
reported to the public health department of Cologne from 2012 to 2022 focussing 
on EPTB, its epidemiology, diagnostic methods, and treatment protocols, within a 
major German city. A subgroup analysis of EPTB patients (2012-2019, n = 254) 
examined diagnostic accuracy, treatment regimens, and adherence.
RESULTS: Of 1,003 notified TB diagnoses, 33% (329/1,003) were identified as 
EPTB, with lymph nodes being the most frequently affected site. Mycobacterium 
tuberculosis was the predominant pathogen. EPTB was significantly more prevalent 
among individuals from countries with high TB incidence rates (41%, p < 0.001) 
compared to those from regions with moderate or low incidence. Direct pathogen 
detection was most frequently achieved by tissue culture (163/199, 82%), 
followed by polymerase chain reaction (PCR; 161/205, 79%). The standard 
combination therapy was used in > 95% of patients, aligning to national 
guidelines. In contrast to declining PTB incidence, EPTB remained stable. 
Overall documented treatment success rate (79%) fell short of the WHO target 
(≥90%), underscoring the need for improved case management and reporting 
strategies.
CONCLUSIONS: Enhanced awareness, specialised care, and targeted interventions 
for migrant populations are critical to achieving global TB control objectives.
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Most HIV-negative individuals exposed to Mycobacterium tuberculosis (Mtb) 
control infection as latent TB infection (LTBI), but HIV co-infection greatly 
increases progression to tuberculosis (TB), the leading cause of death in people 
living with HIV (PLHIV). Although combination antiretroviral therapy (cART) 
reduces LTBI reactivation, immune control of Mtb is not fully restored, as shown 
by persistent TB incidence in PLHIV on cART. In macaques, skewed pulmonary 
effector memory CD4⁺ T-cell (TEM) responses and new TB lesions persist despite 
cART. We hypothesize that concurrent anti-TB therapy with cART would improve 
bacterial control and immune restoration compared to cART alone. Using rhesus 
macaques (RM) with LTBI and Simian Immunodeficiency Virus (SIV) co-infection, we 
tested three months of weekly isoniazid and rifapentine (3HP) plus daily cART. 
Concurrent cART+3HP improves clinical and microbiological outcomes but fails to 
fully restore lung CD4⁺ T-cell immunity. Treated RMs retain caseous granulomas 
with high FDG uptake and incomplete CD4⁺ T-cell reconstitution, marked by 
persistent activation, exhaustion, and inflammation. CD4⁺ TEM cells remain 
depleted. Concurrent therapy induces Type I IFN signatures and enhances 
Mtb-specific TH1/TH17-but reduces TNFα-responses. These findings reveal 
persistent pulmonary immune defects underlying TB risk in HIV co-infection and 
identify potential targets for host-directed adjunctive therapies.
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OBJECTIVE: To assess the effect of add-on corticosteroids on treatment outcomes 
in lymph node tuberculosis.
METHODS: After registering the protocol on PROSPERO (CRD420251104064), we 
systematically searched Cochrane, MEDLINE, Embase and Web of Science for 
randomised controlled trials on adjunct corticosteroids for lymph node 
tuberculosis up to 20 October 2025. A random-effects model was applied, with 
heterogeneity quantified using I2 and between-study variance (τ2) estimated by 
the Paule-Mandel method. Pooled effects were obtained using inverse-variance 
weighting, and confidence intervals were calculated with the 
Hartung-Knapp-Sidik-Jonkman (HKSJ) adjustment. Study quality was assessed using 
RoB 2, and the certainty of evidence was graded using the GRADE framework.
RESULTS: Of a total of 485 articles, removing duplicates and irrelevant articles 
yielded three articles that fulfilled PICOTS criteria. Adjunctive oral 
prednisone was used as the intervention in all three trials, and treatment 
outcomes were compared with standard antitubercular treatment. Pooled estimates 
indicated no significant benefit from the use of adjunctive corticosteroids for 
complete resolution at 6 months (RR = 1.61; 95% CI: 0.73, 3.56; very low-quality 
evidence) or symptomatic relief at 2 months (RR = 1.21; 95% CI: 0.92-1.58; 
low-quality evidence). Adjunctive corticosteroid therapy reduced complications 
by 77% during the course of treatment in the primary analysis (RR = 0.23; 95% 
CI: 0.18-0.29). The three studies were at high risk of bias. The certainty of 
evidence was rated as very low for the outcome of complete resolution at 
6 months, low for symptomatic relief at 2 months, and moderate for 
complications.
CONCLUSION: Though lymph node tuberculosis contributes to a significant portion 
of all tuberculosis cases, high-quality research related to the use of 
adjunctive corticosteroids is limited. There is a need for further studies to 
investigate this promising possibility.
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Tuberculous meningitis is unique among bacterial meningitides because it occurs 
in two temporally separated steps: mycobacteria first invade the brain, then 
form infected macrophage aggregates called Rich foci, which later erode the 
meninges. Here, using transparent zebrafish larvae, we detail the first 
step-brain invasion. We find that whereas elsewhere in the body mycobacteria 
disseminate within phagocytes, only extracellular mycobacteria reach the brain 
microvasculature. There, they adhere to the microvascular endothelium and grow 
into microcolonies. These microcolonies induce endothelial tight junction 
reorganization, creating transient gaps through which bacteria enter the brain 
and infect microglia to initiate Rich foci. This reorganization is induced by 
mycobacterial surface glycolipid trehalose dimycolate interacting with its 
receptor, Mincle. Strikingly, the pathogens Mycobacterium tuberculosis and 
Mycobacterium marinum and the saprophyte Mycobacterium smegmatis can all invade 
the brain via this pathway. Thus, M. tuberculosis initiates meningitis, the 
deadliest form of tuberculosis, using an ancestral determinant important for 
environmental fitness.

Copyright © 2025 The Authors. Published by Elsevier Inc. All rights reserved.
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Accounting for more deaths than any other bacterial species, Mycobacterium 
tuberculosis (Mtb) represents a critical threat to public health worldwide. A 
key factor contributing to Mtb's virulence is its unique cell envelope, which 
acts as a protective barrier. Among the components of this envelope, 
lipoproteins represent a critical but understudied group of proteins. In this 
study, we focused on 79 conserved putative lipoproteins, shared between Mtb and 
the closely related M. marinum. Leveraging the CRISPR/Cas9 gene editing system 
for Mycobacteria, we generated frameshift mutations, targeting one conserved 
lipoprotein-coding gene at a time. We identified two mutants, lpqZ and fecB, 
that exhibited increased susceptibility to all tested antibiotics, suggesting 
critical roles in cell envelope biogenesis. Interestingly, despite having 
homology to periplasmic substrate-binding proteins (SBPs), neither protein is 
associated with any inner membrane transporter complex. Instead, 
co-immunoprecipitation experiments revealed that LpqZ interacts with AftA and 
FecB interacts with AftB. Both these interaction partners are essential enzymes 
involved in arabinogalactan and lipoarabinomannan synthesis. Accordingly, we 
observed alterations for both glycoconjugates in lpqZ and fecB mutants. 
Together, these findings show that orphaned SBP-like proteins have been 
repurposed in mycobacteria to aid key enzymes involved in cell envelope 
biosynthesis.
IMPORTANCE Tuberculosis, caused by Mycobacterium tuberculosis (Mtb), 
remains the world's deadliest bacterial infection, in part because the 
bacterium's unique cell envelope makes it highly resistant to antibiotics. 
Understanding how this protective barrier is built is essential for developing 
better treatments. In this study, we discovered that two previously 
uncharacterized lipoproteins help maintain the integrity of the mycobacterial 
cell envelope and contribute to drug resistance. Surprisingly, instead of acting 
as transport proteins as expected by structural similarity, these molecules 
regulate enzymes that assemble the bacterial envelope. This discovery highlights 
a previously unrecognized layer of control in envelope construction and opens 
new directions for targeting Mtb's defenses with future therapies.
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Mycobacterium tuberculosis of the Beijing Modern Sublineage displays increased 
virulence when compared with strains of the Ancient Sublineage. Here, we report 
the full genome of strains of the two sublineages isolated from tuberculosis 
patients from Brazil, Mozambique, and Russia.
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Rapid molecular diagnostics have significantly improved access to tuberculosis 
(TB) drug resistance detection and reduced turnaround times. However, these 
tools remain limited in their capacity to generate comprehensive resistance 
profiles, particularly for newer and repurposed anti-TB drugs. Targeted 
next-generation sequencing (tNGS) offers a promising alternative, enabling a 
broader resolution of Mycobacterium tuberculosis genomes and faster reporting 
compared to phenotypic drug susceptibility testing (DST). We conducted a 
prospective, cross-sectional, multicenter evaluation of the DeepChek 13-Plex KB 
Drug Susceptibility Testing (ABL Diagnostics S.A., France) tNGS assay for direct 
detection of TB drug resistance from clinical sputum samples. The study was 
performed at three reference laboratories in India, South Africa, and Georgia 
between April 2021 and June 2022. Adults (≥18 years) with confirmed pulmonary TB 
were enrolled. Sensitivity and specificity were assessed for key anti-TB drugs 
against a composite reference standard combining phenotypic DST and whole-genome 
sequencing. Of 832 participants enrolled, 694 (83.4%) were included in the final 
analysis. Sequencing was successful in 75.6% of samples. Failure rates were 
higher in samples with low or very low Xpert MTB/RIF categories. The ABL tNGS 
workflow showed ≥95% sensitivity for rifampicin, isoniazid, and levofloxacin; 
92%-93% for pyrazinamide and moxifloxacin; 88% for ethambutol; and 72%-82% for 
bedaquiline and clofazimine. Specificity was ≥95% for all drugs. The ABL tNGS 
workflow enables comprehensive resistance profiling, including for new and 
repurposed TB drugs. However, higher bacillary loads are required to provide a 
valid test compared to current class-based tNGS assays recommended by the WHO, 
thus requiring further improvements.
IMPORTANCE: Drug-resistant tuberculosis (TB) threatens progress in global TB 
control, yet current molecular tests detect resistance to only a few drugs. 
Targeted next-generation sequencing (tNGS) can read many resistance-related 
genes at once, offering faster and broader results than conventional 
culture-based testing. We evaluated a commercial tNGS workflow (DeepChek 13-Plex 
KB, ABL Diagnostics) for direct detection of drug resistance in sputum samples 
from adults with pulmonary TB in India, South Africa, and Georgia. Among 832 
participants, sequencing produced valid results for most samples with moderate 
or high bacterial loads. The assay accurately identified resistance to key 
drugs-including rifampicin, isoniazid, fluoroquinolones, and newer medicines 
such as bedaquiline and clofazimine-while maintaining high specificity. These 
findings show that tNGS can deliver comprehensive resistance profiles, 
supporting tailored treatment for people with drug-resistant TB. Further 
refinement in sample preparation may expand its use to specimens with lower 
bacterial counts.
CLINICAL TRIALS: This study is registered with ClinicalTrials.gov as 
NCT04239326.

DOI: 10.1128/spectrum.03035-25
PMID: 41384933

14. JACC Case Rep. 2025 Dec 11:106413. doi: 10.1016/j.jaccas.2025.106413. Online 
ahead of print.

Tuberculous Constrictive Pericarditis in Immunocompetent Migrants From 
High-Incidence Countries: A Conservative Approach in a Low-Incidence Setting.

Bortolani L(1), Campana A(2), Altavilla E(2), De Angelis I(2), Bogliolo E(2), 
Osimiri C(2), Corbo I(2), D'Agostino C(3), Siccardi G(3), Mastroianni CM(2).

Author information:
(1)Department of Public Health and Infectious Diseases, Sapienza University of 
Rome, Rome, Italy. Electronic address: luca.bortolani@uniroma1.it.
(2)Department of Public Health and Infectious Diseases, Sapienza University of 
Rome, Rome, Italy.
(3)Infectious Diseases Unit, Azienda Ospedaliero Universitaria Policlinico 
Umberto I, Rome, Italy.

BACKGROUND: Although Italy is a low-incidence country, global migration patterns 
necessitate consideration of tuberculosis (TB), particularly extrapulmonary 
forms, in the differential diagnosis.
CASE PRESENTATIONS: We report 2 cases of tuberculous pericarditis in young, 
immunocompetent, HIV-negative men from high TB-incidence regions who were 
hospitalized at the Infectious Diseases Unit of Policlinico Umberto I, Rome. In 
both patients, the diagnosis of TB was made presumptively based on clinical 
presentation, positive immunological markers, and characteristic findings on 
multimodal imaging. Both patients had clinical and imaging evidence of 
constrictive pericarditis. A conservative medical approach was initiated, 
combining standard anti-TB therapy with prednisone 60 mg daily. This regimen led 
to significant clinical and hemodynamic improvement. One patient's course was 
complicated by a rare intracardiac tuberculoma, which also regressed with 
therapy.
CONCLUSIONS: Our cases demonstrate that a prompt, conservative approach to 
tuberculous pericarditis, confirmed by functional recovery and imaging findings, 
can lead to marked clinical and hemodynamic improvement, potentially obviating 
the need for invasive procedures or surgical intervention in selected patients.

Copyright © 2025 The Authors. Published by Elsevier Inc. All rights reserved.
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Disrupting protein homeostasis in Mycobacterium tuberculosis (Mtb) by targeting 
the ClpC1P1P2 proteolytic complex is a promising anti-TB strategy. We 
synthesized conformationally constrained monomeric and dimeric rufomycin 4/6 
(RUF) analogs via click chemistry. While most monomeric analogs were inactive, 
dimeric analogs displayed potent anti-Mtb activity. Surface plasmon resonance 
revealed tight, slow-dissociating binding of dimers to the ClpC1 N-terminal 
domain (ClpC1NTD), indicating prolonged residency time. X-ray crystallography 
and size exclusion chromatography demonstrated that dimeric analogs induce NTD 
dimerization, likely shifting the equilibrium toward enzymatically active 
hexamers rather than inactive decamers. Dimers enhanced ATPase activity over 
10-fold, surpassing that of ecumicin (8-fold) and far exceeding RUF (<2-fold). 
Notably, our dimers bind two NTDs per molecule (1:2), contrasting with RUF (1:1) 
and ecumicin (2:1), suggesting a distinct activation mechanism. These RUF-based 
click chemistry dimers represent potent ClpC1 modulators with extended residency 
and novel stoichiometry, offering promising tools for studying protein 
degradation.
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dynamics, and ADMET analysis of salen-based drug candidates for potential cancer 
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Salen (SL) ligands are known for their tetradentate N2O2 coordination, planar, 
and rigid structure. It attracts significant interest due to its diverse 
biological activities. However, challenges like cytotoxicity, low solubility, 
and physiological instability hinder the therapeutic applications. To overcome 
these challenges, an in-silico approach has been utilized to design SL-based 
compounds with functional group modifications and evaluate them to enhance their 
anticancer and antituberculosis activities. The B3LYP functional and 6-31 + G 
(d, p) basis set were used to optimize the modified structures. Most of the 
derivatives, especially SL5 ( - 1295.03 Hartree), SL6 ( - 1327.15 Hartree), and 
SL7 ( - 1703.61 Hartree), showed better thermodynamic stability than the parent 
( - 879.06 Hartree), and higher dipole moments ranging from 3.65 to 6.68 than 
the parent (1.25) in Debye. The energy gap between the highest occupied 
molecular orbital (HOMO) and lowest unoccupied molecular orbital (LUMO) was 
lower, indicating these compounds have higher chemical reactivity. Docking 
results revealed stronger binding affinities for SL5 ( - 8.9 kcal/mol), SL6 ( 
- 8.9 kcal/mol), and SL7 ( - 9.3 kcal/mol) derivatives. Hydrogen bonds, 
carbon-hydrogen bonds, alkyl, and π-alabsorptionkyl are the crucial non-bonding 
interactions. Further, molecular dynamics (MD) simulations were done to 
investigate the stability and interaction of drugs and proteins. The RMSD value 
of Mean ± SD for SL6 is 1.21 ± 0.13 and for SL5 is 1.48 ± 0.26, as the most 
promising drug within 3ZHH and 1MQ4 protein, respectively. ADMET predicts better 
pharmacokinetic properties, such as high human intestinal absorption (HIA) 
values for SL5 (0.97), SL6 (0.96), and SL7 (0.99), and minimum blood-brain 
barrier (BBB) penetration, such as SL5 (0.21), SL6 (0.07). Additionally, 
gastrointestinal bleeding, atrial fibrillation, and allergic dermatitis adverse 
effects have been reduced in the most promising drugs than the parent. This 
computational study proves that these drug candidates can be utilized as 
medicines, as they exhibit higher stability and safety with enhanced drug-like 
properties.
SUPPLEMENTARY INFORMATION: The online version contains supplementary material 
available at 10.1007/s40203-025-00500-8.

© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part 
of Springer Nature 2025. Springer Nature or its licensor (e.g. a society or 
other partner) holds exclusive rights to this article under a publishing 
agreement with the author(s) or other rightsholder(s); author self-archiving of 
the accepted manuscript version of this article is solely governed by the terms 
of such publishing agreement and applicable law.

DOI: 10.1007/s40203-025-00500-8
PMCID: PMC12690034
PMID: 41384082

17. RSC Med Chem. 2025 Dec 10. doi: 10.1039/d5md00902b. Online ahead of print.

Developing pyrazole-oxadiazole conjugates as potent anti-tubercular agents: an 
in silico and in vitro approach.

Kumar SA(1), Besra G(2), Batt S(2), Chandrashekar VM(3), Singh M(1), Akshatha 
HS(1), Bhagyalalitha M(1), Pujar KG(1), Bidye D(1), Madhukumari(1), Pujar GV(1).

Author information:
(1)Department of Pharmaceutical Chemistry, JSS College of Pharmacy, JSS Academy 
of Higher Education and Research Sri Shivarathreeshwara Nagara Mysuru-570015 
India gvpujar@jssuni.edu.in.
(2)School of Biosciences, University of Birmingham Edgbaston Birmingham B15 2TT 
UK.
(3)Department of Pharmacology, HSK College of Pharmacy 587101 Bagalkot India.

Decaprenylphosphoryl-beta-d-ribose 2'-oxidase (DprE1) is a unique enzyme in 
Mycobacterium tuberculosis (Mtb) essential for the synthesis of the cell wall 
constituent arabinan. It converts decaprenyl phosphoryl ribose (DPR) to 
decaprenyl phosphoryl arabinose (DPA) with DprE2. Inhibition of DprE1 affects 
the integrity of the cellular membrane, causing cell wall rupture, leakage of 
cellular contents, and ultimately, cell death. Structural analysis of the DprE1 
binding site reveals three binding regions: hydrophobic head region, planar core 
nucleus, and solvent-accessible tail region. Based on these structural features 
and reported inhibitors, structure-based drug design (SBDD) was employed to 
design and develop 22 novel pyrazole-oxadiazole conjugates (PO1-PO22), combining 
a hydrophobic pyrazole and planar oxadiazole connected to an amide linker. The 
designed compounds were synthesized and evaluated for antitubercular activity 
against the Mtb H37Rv strain using the Microplate Alamar Blue (MAB) assay. Among 
them, PO3 and PO4 exhibited potent activity with MIC values of 0.24 and 0.53 μM, 
respectively, better than the known DprE1 inhibitor TCA-1 (MIC 0.66 μM). Six 
compounds with MICs < 2.5 μM were further screened for DprE1 inhibition. PO3 and 
PO4 showed IC50 values of 32.7 ± 6.0 and 39.2 ± 7.3 μM, suggesting DprE1 may not be their primary target. Molecular dynamics simulations (200 ns) supported the limited stability of DprE1-ligand complexes. Notably, the active compounds 
displayed excellent safety (IC50 > 500 μM) in NIH/3T3 fibroblast cytotoxicity 
assays. Overall, the pyrazole-oxadiazole conjugates represent promising anti-Mtb 
agents, likely acting through multi-target mechanisms within the pathogen.

This journal is © The Royal Society of Chemistry.
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BACKGROUND: Tuberculosis (TB) remains a significant public health challenge in 
the Western Pacific Region, which accounts for approximately 20% of the global 
TB burden. Despite effective diagnostic tools and treatment, many individuals 
with TB remain undiagnosed or unreported, particularly in high-burden countries. 
Systematic screening is a key strategy for identifying cases early and reducing 
transmission. This study presents a situational analysis of TB screening 
policies, practices, and challenges across seven high-burden countries in the 
region: Cambodia, China, Lao PDR, Mongolia, Papua New Guinea, the Philippines, 
and Viet Nam.
MAIN BODY: Data were collected through questionnaires, follow-up discussions, 
and a regional workshop involving National TB Programme representatives and WHO 
staff. Most countries have national guidelines for systematic screening, 
prioritising high-risk groups, like people living with HIV and household 
contacts. Common screening tools include symptom screening, chest X-rays, and 
WHO-recommended rapid molecular diagnostics. Although asymptomatic TB is 
increasingly recognised, symptom screening remains the primary initial tool. 
Chest X-rays with computer-aided detection technologies are available in most 
countries, but are often limited to donor-funded projects. Screening is 
conducted through routine healthcare visits, scheduled checks for specific 
populations (e.g., prisoners, older adults), and ad hoc campaigns. 
Implementation varies due to resource and infrastructure limitations. While 
integration with other health services and community-based approaches shows 
promise, these remain underutilised. Key challenges include limited funding, 
workforce shortages, low provider awareness, and stigma. The COVID-19 pandemic 
disrupted TB services, underscoring the need for resilient health systems.
CONCLUSION: Improving systematic TB screening requires scaling up sensitive 
diagnostic tools, decentralising implementation, and strengthening community 
engagement. Sustainable financing, robust health systems, and multi-sectoral 
collaboration are critical to reaching the "missing millions" and achieving the 
End TB goals. This analysis underscores the need for targeted, evidence-based 
strategies to enhance screening coverage and effectiveness across diverse 
epidemiological and resource settings.

© 2025. World Health Organization and Alvin Kuo Jing Teo, Youngeun Choi, Gyeong 
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OBJECTIVES: While tuberculosis (TB) is associated with increased depressive 
symptoms, the long-term mental health trajectory post-diagnosis in low-resource 
settings remains poorly understood. This study investigated the longitudinal 
progression of depressive symptoms among individuals diagnosed with TB and 
evaluated whether symptom severity persisted or attenuated over time.
DESIGN: Health and Aging in Africa: A Longitudinal Study of an INDEPTH Community 
in South Africa. Population-based cohort study.
SETTING: Rural Agincourt subdistrict, Mpumalanga province, South Africa, a 
high-TB-burden, resource-constrained region.
PARTICIPANTS: Adults aged 40 years and older who were permanent residents of the 
Agincourt subdistrict (N=5059 at baseline).
OUTCOME MEASURES: Depressive symptoms were assessed using the Centre for 
Epidemiologic Studies Depression Scale (CES-D) 8 (Wave 1) and CES-D 20 (Wave 2), 
with standardised scores enabling cross-wave comparisons. TB diagnosis status 
(self-reported) was categorised as recently diagnosed, previously diagnosed or 
never diagnosed.
RESULTS: At baseline, HIV prevalence was significantly higher (p<0.001) among 
those recently diagnosed (37.0%) and previously diagnosed (26.9%) compared with 
those never diagnosed (10.2%). Individuals recently diagnosed with TB had 
significantly higher standardised CES-D scores (unadjusted β=0.32, 95% CI 0.15 
to 0.50, p<0.001) compared with those never diagnosed, a finding that remained 
robust after adjusting for socio-demographic and health covariates (β=0.31, 
95% CI 0.14 to 0.49, p<0.001). The odds of moderate depressive symptoms 
(OR=1.70, 95% CI 1.22 to 2.36, p<0.001) and severe depressive symptoms (OR=1.77, 
95% CI 1.23 to 2.55, p<0.001) were significantly elevated. By Wave 2 (4-year 
follow-up), individuals with a recent TB diagnosis remained at a significantly 
higher risk of severe depression (OR=1.52, 95% CI 1.05 to 2.22, p<0.05).
CONCLUSIONS: A recent TB diagnosis is strongly associated with depressive 
symptoms at baseline, and with the persistence of severe depressive symptoms 4 
years later. These results were robust to a number of sensitivity tests and do 
not seem to be driven by differences in healthcare utilisation. Integrating 
mental health support into TB care programmes at all phases of diagnosis and 
treatment, particularly in low-resource settings, may have significant benefits.

© Author(s) (or their employer(s)) 2025. Re-use permitted under CC BY-NC. No 
commercial re-use. See rights and permissions. Published by BMJ Group.
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Mycobacterium tuberculosis (Mtb) is the leading cause of human deaths by an 
infectious agent. To survive in the human host, Mtb must acquire essential iron 
nutrients from the host and evade the immune response. In diderm bacteria like 
Mtb, outer membrane channel transporter proteins are fundamental for nutrient 
acquisition and immune evasion. Recently, we demonstrated that the Mtb outer 
mycomembrane PPE64 is a channel protein, providing the first direct evidence of 
channel-forming capability by a protein of the PPE (proline-proline-glutamate 
motif) family, which are found exclusively in mycobacteria. Here, we demonstrate 
that the PPE64 channel protein is specifically required for the uptake of heme, 
which is the largest source of iron in the human host. Furthermore, PPE64 plays 
a crucial role in biofilm formation, and this function is not dependent on the 
iron source in the medium. The moonlighting function of PPE64 is reflected in 
its two distinct oligomeric states, where the higher-order oligomer specifically 
forms water-filled channels in membranes and binds heme. The discrete roles of 
PPE64 are also important in an ex vivo setting, as its absence significantly 
impairs Mtb growth within human monocytes and alveolar macrophages. Thus, our 
study reveals that the PPE64 channel protein plays multiple roles in Mtb 
physiology and establishes it as an important factor in Mtb 
virulence.
IMPORTANCE  The success of any invading bacteria to survive within the 
host is dictated by their ability to acquire nutrients and overcome the host 
immune response. Bacterial cell surface proteins play critical roles in these 
processes at the host-pathogen interface. Here, we show that the PPE64 
mycomembrane channel protein is required for heme iron acquisition and biofilm 
formation, which are fundamental processes that are of great significance to 
Mycobacterium tuberculosis (Mtb) survival within the host. These discrete 
functions of PPE64 are dictated by the culturing environment and are important 
for Mtb growth within human macrophages. These observations support an emerging 
theme in the Mtb field that the PPE protein family functions in trafficking 
molecules across the outer mycomembrane and has far-reaching implications for 
understanding of Mtb physiology.
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BACKGROUND: Diabetes mellitus (DM) increases the risk of tuberculosis (TB) 
progression and poor treatment outcomes. Rising global DM prevalence presents an 
emerging threat to TB control. We sought to determine whether DM affects TB 
transmissibility.
METHODS: From 2009 to 2012, we enrolled 3109 microbiologically confirmed 
pulmonary TB patients and their 12 767 household contacts (HHCs) whom we 
followed for 1 year for the occurrence of TB infection as measured by a 
tuberculin skin test and for TB disease. We assessed the association between 
index patient DM and TB infection and disease occurrence in HHCs.
RESULTS: The DM status of index patients was not associated with TB infection 
among child HHCs (adjusted prevalence rate ratio [aPRR], 1.05; 95% CI: 
0.78-1.42) or with incident TB infection at 6 months among HHCs uninfected at 
baseline (adjusted cumulative rate ratio [aCRR], 0.85; 95% CI: 0.66-1.09). Among 
the 12 442 HHCs without TB disease at baseline, 368 (3.0%) developed TB during 
the 12-month follow-up. HHCs exposed to an index TB patient with DM had a 
reduced incidence of TB disease (aCRR = 0.33, 95% CI: 0.13-0.85).
CONCLUSIONS: In this cohort study, diabetes mellitus in index patients did not 
increase the risk of TB infection among HHCs and was instead associated with a 
substantially lower risk of incident TB disease. These findings challenge the 
prevailing assumption that DM uniformly amplifies transmission due to its 
association with smear positivity and cavitary disease, suggesting that its 
influence on TB dynamics may be more complex than previously understood.
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Tuberculosis (TB) remains one of the top infectious disease killers worldwide. 
It is caused by Mycobacterium tuberculosis and spread through the air, posing a 
serious threat to vulnerable populations, especially those with weakened immune 
systems. These challenges emphasize the need for more robust and realistic 
modeling approaches to inform policy and intervention. This study has been 
carried out using a fractional-order TB model in Kenya incorporating the Caputo 
derivative. Fundamental mathematical features such as positivity, boundedness, 
uniqueness and existence are rigorously investigated for the model. Model 
parameters, including the fractional order, are estimated, with an optimal value 
of fractional order around 0.85 yielding the best alignment with real data. A 
sensitivity analysis, grounded in the basic reproduction number, identifies the 
influence of critical parameters on disease spread. Visualization through 3D 
mesh and contour plots further reveals the significant impact of these 
parameters on TB transmission dynamics. Numerical simulations are conducted by 
employing the Adams-Bashforth Predictor Corrector scheme, allowing us to account 
for memory effects and more accurately reflect real-world dynamics. By 
performing data fitting, we observe that our formulated model produces results 
that closely match real-world data. Overall, the simulations also explored 
various intervention strategies, including improved treatment access, faster 
diagnosis, and recognition of nonlinear transmission dynamics. These results 
emphasize the importance of timely intervention and provide actionable insights 
for strengthening TB control policies.
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De novo fatty acid synthesis produces the acyl units needed to generate 
phospholipids, lipoproteins, enzyme prosthetic factors, polyketides, and mycolic 
acids in Mycobacterium tuberculosis (Mtb). Here, we identified sALT629, a 
butoxyphenyl-tetrazole-acetamide compound that inhibits de novo lipid synthesis 
in Mtb. This compound disrupts the Mtb lipidome and prevents incorporation of 
metabolic tracers into acyl chains of Mtb lipids. Unexpectedly, we also found 
that sALT629 treatment significantly depleted triacylglycerol (TAG) pools as a 
metabolic compensation mechanism when de novo fatty acid synthesis was 
inhibited. Resistance to sALT629 was mediated by loss of function mutations in 
HadC, the non-essential hydroxyacyl-ACP-dehydratase subunit involved in the 
synthesis of long-chain oxygenated mycolic acids. Inactivating HadC rescued 
sALT629-mediated inhibition by sustaining TAG pools to fulfill Mtb's 
biosynthetic demand for acyl chains. Lastly, loss of function HadC resistance 
mutations resulted in cell wall perturbations that confer fitness defects in 
vitro and in vivo suggesting that this specific resistance mechanism is unlikely 
to arise in Mtb in a clinical setting. Significance Having effective antibiotics 
to treat tuberculosis (TB) underpins our ability to control this disease. The 
spread of antibiotic-resistant TB has prompted a need to identify new drug 
candidates with new mechanisms of action. Here we describe an antitubercular 
that targets de novo fatty acid synthesis in Mtb, a critical process required to 
generate multiple essential lipid and lipid-based factors in the bacteria. One 
resistance mechanism to this inhibitor is associated with perturbations to 
mycolic acid synthesis resulting in Mtb attenuation. These findings demonstrate 
that de novo fatty acid synthesis in Mtb is an actionable drug target, and 
uncovered a compensatory metabolic resistance network between triacylglycerols 
(TAGs) and mycolic acids.
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Mycobacterium tuberculosis, the etiological agent of tuberculosis, is a 
significant worldwide health threat, especially in resource-limited 
environments. This review emphasizes that manipulating host metabolic and 
epigenetic pathways can bolster immune defences and potentially shorten the 
duration of tuberculosis treatment. The growing prevalence of 
multidrug-resistant TB and the protracted nature of standard treatments 
underscore the urgent need for alternative therapeutic approaches. Host-directed 
treatment has arisen as a promising approach that aims to enhance or redirect 
the host's innate and adaptive responses rather than targeting the pathogen 
directly. This strategy focuses on counteracting M. tuberculosis-induced 
subversion of immune and cellular processes. Approaches under investigation 
include modulation of host metabolic pathways, stimulation of autophagy, 
epigenetic reprogramming, and strengthening of immune defense mechanisms to 
control or eliminate infection. These interventions hold potential for not only 
overcoming traditional drug resistance but also for accelerating recovery and 
reducing immunopathology. In this review, we explore recent advances in 
host-directed therapy research, with particular emphasis on mechanisms involving 
immunometabolic regulation, epigenetic remodeling, and enhancement of 
intercellular antimicrobial responses. The advancement of these methodologies 
may facilitate the creation of more accurate and efficacious tuberculosis 
treatments. We highlight recent work on three linked areas-immunometabolic 
regulation, epigenetic control, and autophagy driven antimicrobial activity 
drawing out the main advances and remaining debates that guide future 
host-directed approaches. Viewing host-directed therapy through this integrated 
lens outline a path toward more targeted, durable, and resistance-resilient 
interventions for tuberculosis.
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Controlling bovine tuberculosis (bTB) in livestock is often hindered by the 
presence of a wildlife reservoir, such as the Eurasian badger in the UK and 
Ireland. Vaccinating badgers against bTB can reduce the severity of 
Mycobacterium bovis infection and potential onwards transmission to cattle, 
badgers and other species; additional benefits may be achieved by combining this 
with fertility control to reduce population levels. To evaluate the effects of 
co-administering a bTB vaccine (BCG) and contraceptive vaccine (GonaCon), 
captive badgers were given either BCG only, GonaCon only or BCG + GonaCon (phase 
1). The duration of immune response to BCG vaccination and booster vaccination 
was also evaluated in the BCG only group over a 24-month period (phase 2). The 
immune responses to purified protein derivatives PPDA and PPDB, used to measure 
the effects of BCG, did not differ significantly between the BCG only and 
BCG + GonaCon badgers but differed significantly between the BCG only and 
GonaCon only badgers. Anti-GnRH antibody titres, quantified to measure the 
effect of GonaCon, peaked at the first sampling point for most badgers in the 
GonaCon only and BCG + GonaCon groups. Throughout phase 1, lasting three months, 
badgers in both GonaCon treatment groups maintained high anti-GnRH antibody 
titres (1,128,000 or above) that are associated with infertility in this 
species, with no significant difference between the two GonaCon groups. The 
immune responses to BCG vaccination in the BCG only badgers (phase 2) were 
elevated at the first sampling point, approximately three weeks after initial 
and booster vaccination, generally declining thereafter. The results suggest 
that co-administering BCG and GonaCon did not affect the measured responses of 
each vaccine, and the cell-mediated responses were enhanced by booster 
vaccination. The protective effects afforded by both vaccines when given 
together, in terms of reduced disease burden or fecundity, should be determined 
by further studies.
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OBJECTIVE: to reflect on the historical role of nurses in tuberculosis 
prevention in Brazil, considering their inclusion in public policies and 
advances in Primary Health Care.
DEVELOPMENT: based on documents from the World Health Organization, the Ministry 
of Health, and the literature, this study reflected on nursing care management 
for people with tuberculosis infection over a century in Brazil.
RESULTS: the role of this professional in the formulation and implementation of 
preventive public policies for tuberculosis stands out, since 1920, in 
education, vaccination, home care and, recently, coordinating care management in 
Primary Care. Competencies have been expanded, supported by resolutions and 
opinions, consolidating the role of nurses in clinical and managerial practices, 
particularly in tuberculosis preventive treatment.
FINAL CONSIDERATIONS: the Interministerial Committee and the Healthy Brazil 
Program are currently reinforcing intersectoral action and the leading role of 
nurses, strengthening their contribution to the national response against 
tuberculosis.
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OBJECTIVE: To analyze the implementation context of the Rapid Molecular Test for 
tuberculosis diagnosis in the state of São Paulo, Brazil.
METHOD: Qualitative documentary study conducted by surveying documents from 
governmental bodies related to the implementation of the Rapid Molecular Test. 
The documents were exported and organized using Atlas.ti® software, analyzed 
based on Content Analysis, and interpreted in light of the Policy Transfer 
framework.
RESULTS: A total of 295 documents were identified, of which seven, from the 
years 2014 to 2021, were included in the study. Three thematic categories 
emerged: 1. Resources, which addresses the financial, human, and material 
aspects managed by the three levels of government during the Rapid Molecular 
Test implementation period; 2. Implementation Strategy, which refers to the 
decision-making and implementation phases in the Policy Transfer process; and 3. 
Monitoring Actions, which covers the maintenance and expansion phase of the 
Policy Transfer process, including organization and monitoring to advance the 
care for people with tuberculosis.
CONCLUSION: The implementation of the Rapid Molecular Test represents a 
significant advancement in modernizing public health policies for the control of 
tuberculosis in Brazil. To effectively achieve the established targets for 
tuberculosis eradication, this initiative necessitates continuous monitoring and 
the expansion of access to the test.
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OBJECTIVES: to investigate which tuberculosis monitoring actions were modified 
in Primary Health Care services in the eastern region of the city of São Paulo.
METHODS: a cross-sectional study based on primary and secondary data. Key 
informants from 20 health units were interviewed using a semi-structured 
questionnaire. Descriptive and analytical statistics were used for data 
analysis.
RESULTS: in 2020, 2021 and 2022, there was an increase in working hours and a 
significant change in the work process. Changes in tuberculosis detection 
actions were identified, with an association between the change in consultation 
offer and the year 2020 when compared to 2022 (p=0.02). A decrease in the 
tuberculosis incidence rate and an increase in the mortality rate were observed 
between the years.
CONCLUSIONS: the repercussions of the pandemic on tuberculosis detection 
measures are highlighted, which had an impact on the epidemiological data of the 
disease in the municipality.
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Children who are hospitalised for tuberculosis (TB) experience challenges that 
put them at risk of developing emotional, behavioural, and social difficulties. 
In this methodological paper, we showcase the development of a narrative 
intervention toolkit with key components of the resulting version 1.0 tool. The 
study design was participatory and pragmatic, with researchers working with the 
routine staff of TB hospital wards, children admitted and their caregivers, to 
iteratively understand and improve children's experiences of hospitalisation. 
The project included three phases: (1) a situational analysis to map children 
and healthcare providers' perspectives on priorities and potential intervention 
components, (2) co-development of a beta-version of the intervention, and (3) 
piloting and incremental refinement toward a version 1.0 of the intervention. 
The intervention toolkit combined a series of activities alongside the story of 
'Courageous Curly' to facilitate children's engagement with their own 
experiences of hospitalisation, including psychosocial and treatment challenges, 
captured, and described throughout data collection. We found that dividing the 
story into short chapters facilitated children's engagement with the section of 
story that is being told on a specific day. Each chapter of the story 
follows/mimics a different stage children can expect during their treatment 
journey while hospitalised for TB care. Implementation and evaluation of such 
interventions can mitigate the psychosocial impact of TB in children and inform 
policies to improve their overall TB care.

Copyright: © 2025 October et al. This is an open access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.
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Perspectives beyond the CD4 T cell interferon (IFN)-γ paradigm are needed to 
understand immunity in tuberculosis (TB). Growing data in patients across a 
spectrum of TB highlight that changes in antibody Fc domain glycosylation and Fc 
effector functions correlate with disease and impact Mycobacterium tuberculosis 
(Mtb) infection. How antigen-specific antibodies within polyclonal responses 
affect bacteria is less clear. This study examines antibodies targeting ESAT-6 
and CFP-10, Mtb virulence proteins essential for pathogenesis. Data from 
patients with TB show that polyclonal immunoglobulin (Ig)G reactive to ESAT-6 
and CFP-10 diverges from other Mtb and non-Mtb antigens with enhanced 
sialylation, afucosylation, natural killer cell-mediated cellular cytotoxicity, 
and association with anti-microbial activity against intracellular Mtb. 
Monoclonal antibody studies show that intracellular Mtb inhibition is dependent 
on antigen binding, N-linked glycans, and Fc-Fc receptor (FcR) engagement. These 
findings demonstrate that some antibodies in patients inhibit Mtb in its 
quintessential intracellular niche, opening avenues to appreciate how humoral 
immunity impacts TB.
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The World Health Organization (WHO) recommends testing stool with Xpert MTB/RIF 
Ultra (Xpert-Ultra) as an initial diagnostic test for detection of tuberculosis 
(TB) and rifampicin resistance in children. The option of testing stool on the 
Truenat platform could benefit children and their caregivers in remote areas 
where GeneXpert is not available. We report the results of research to validate 
a protocol for processing and testing stool on Truenat using an adapted Simple 
One Step (SOS) stool method in routine settings in Nigeria. Stool specimens from 
children with presumptive TB were tested with Truenat MTB Plus (Truenat) and 
Xpert-Ultra using a comparative cross-sectional study design. A total of 510 
children were enrolled and submitted a stool specimen. Of these, 482 (94.5%) had 
valid results on both platforms, 28 (5.8%) with MTB detected and 454 MTB not 
detected. Of the 28 with MTB detected, eight were detected on both platforms, 
seven on Truenat only, and 13 on Xpert-Ultra only. The concordance rate between 
Truenat and Xpert-Ultra was high at 95.8%. Significantly more non-determinate 
(error/invalid) results were observed with Truenat compared to Xpert-Ultra (4.7% 
versus 1.2% respectively; P < 0.001). Truenat can accurately detect MTB using 
100 mg of stool with an adapted SOS stool protocol. Further optimizing 
extraction methods could reduce the frequency of non-determinate results. These 
results hold promise for expansion of childhood TB diagnosis services to 
hard-to-reach areas with limited infrastructure that are suitable for Truenat 
placement. Global scale-up of these alternative testing approaches will be 
necessary to close the gap in childhood TB case finding.IMPORTANCEFollowing WHO 
recommendations, high TB burden countries have commenced testing stool on 
GeneXpert to improve TB case finding among children and others who may not 
easily produce sputum. In previous work, we adapted the Simple One Step (SOS) 
stool method for GeneXpert for the Truenat platform. In the present study, we 
validated the revised processing method under routine conditions in health care 
facilities in Nigeria. We tested stool from 510 children with presumptive TB on 
both the GeneXpert and Truenat platforms across a variety of health care 
settings. Concordance between Truenat and Xpert MTB detection was high at 95.8%, 
confirming stool can be tested on Truenat in routine services. Our study 
demonstrates that TB diagnostic testing for children can be provided in 
peripheral health facilities located in remote geographic areas with limited 
infrastructure where Truenat can be placed. Global scale-up will help further 
close the gap in childhood TB case finding.
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Around half of people identified with tuberculosis (TB) during prevalence 
surveys do not report symptoms, prompting increased interest in the public 
health implications of asymptomatic TB (aTB), as distinct from symptomatic TB 
(sTB). A recent World Health Organization report proposes investigating the 
optimal treatment for aTB, stratifying notification data by symptom status, and 
publishing incidence estimates based on sTB. We have concerns that the proposed 
use of aTB/sTB case definitions for surveillance, burden estimation, and 
clinical management is not supported by evidence. Although TB symptoms are 
linked to disease severity, we show that self-reported symptoms are an 
inadequate classifier of disease state, heavily influenced by context and 
substantial interviewer variability, and TB symptoms may frequently have 
alternative causes. We advocate for the adoption of more robust measures of 
severity, better reflecting underlying pathophysiology. Research on the TB 
disease spectrum should prioritize more objective severity metrics, alongside or 
instead of symptom-based classification.
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Stool is a recommended sample for the diagnosis of Mycobacterium tuberculosis 
(MTB) using Xpert MTB/RIF (Ultra) (GXU) in children, and the Simple One-Step 
(SOS) stool method is one of the recommended processing methods. We investigated 
modifications to the protocol of the SOS stool method to make it fit for testing 
stool with Truenat MTB Plus and MTB-RIF Dx (Truenat) and Xpert MTB/XDR (GXX). 
Experiments were conducted using stool spiked with different MTB concentrations 
and using modified versions of the SOS stool processing method. The established 
protocol was then validated on routine clinical stool samples from presumptive 
TB patients, comparing the performance of Truenat and GXX against GXU. The 
concordance for MTB detection between GXU and Truenat using 50, 100, and 150 mg 
of stool was 100%. Truenat did not provide valid results at 300 mg. In routine 
stools, concordance for MTB detection was 89.3% and 90.6% when comparing 
Truenat-100 mg to GXU-100 and 600 mg, respectively. For rifampicin detection, 
44.8% of results were indeterminate on Truenat, but none on GXU (except Trace 
calls). GXX stool testing gave valid results, although for low bacterial loads, 
GXX less often detected MTB. We conclude that stool can be tested on Truenat to 
detect MTB using the SOS stool Xpert method adapted to the test composition of 
Truenat. In addition, the SOS protocol, as originally developed for GXU, can be 
used for GXX. This provides opportunities to expand access to rapid molecular 
testing to detect TB and resistance to first- and second-line anti-TB drugs for 
children and adults who cannot produce sputum.IMPORTANCEFollowing World Health 
Organization recommendations, countries commenced stool testing on GeneXpert as 
the primary test to improve tuberculosis (TB) case finding among children who 
cannot produce sputum. To further expand access to rapid molecular testing, we 
adapted the Simple One-Step (SOS) stool method for GeneXpert to the test kit 
composition of the Truenat platform through a series of laboratory experiments. 
Truenat is being introduced on a large scale by countries for near point-of-care 
testing as it can operate better in more remote settings. As part of our 
experiments, we also concluded that stool can be tested with the Xpert MTB/XDR 
cartridge using the original SOS protocol. Our findings further expand access to 
rapid molecular testing to detect TB and resistance to diverse anti-TB drugs for 
children and adults who cannot produce sputum. Increased access to TB testing in 
these vulnerable populations will support TB case finding efforts and timely and 
appropriate treatment.
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BACKGROUND: Bovine tuberculosis (bTB), caused by Mycobacterium bovis, is the 
most significant infectious disease of UK cattle. Badgers (Meles meles) can also 
be infected by M. bovis and may act as a source of infection for cattle. 
Management of infection risks could be supported by the availability of 
sensitive blood tests for bTB in badgers. We explored whether metabolomic 
changes in peripheral blood could be used for the diagnosis of bTB in wild, 
naturally infected badgers.
METHODS: Flow infusion electrospray - high-resolution mass spectrometry 
(FIE-HRMS) was used to assess the peripheral blood of trapped wild badgers 
(n = 148) for metabolite changes linked to bTB infection status. Infection 
status was established by culture, Dual Path Platform (DPP) and interferon 
(IFN-γ) blood tests or mycobacterial culture. Data were analysed by multivariate 
and receiver operating characteristic (ROC) curve analyses.
RESULTS: Metabolite shifts were identified in badger blood samples associated 
with their corresponding infection status. Biochemical pathway analyses 
suggested that sphingolipid and glycerophospholipid metabolism was enriched in 
bTB badgers. However, some individual metabolites changes appeared to differ 
depending on badger sex.
CONCLUSION: Our data shows that metabolomic assessment of peripheral blood can 
indicate bTB infection status. However, larger sample sizes are required to 
establish if our metabolites have potential as diagnostic biomarkers.
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BACKGROUND: Isoniazid resistance is the most common type of ant-tuberculosis 
drug resistance, which is often neglected in clinical practice. This study aimed 
to evaluate the impact of isoniazid mono-resistant tuberculosis (Hr-TB) on the 
treatment outcomes of people with pulmonary tuberculosis.
METHODS: People with pulmonary tuberculosis were enrolled from the Korea 
Tuberculosis Cohort (KTBC) registry and the multicenter prospective cohort study 
of pulmonary tuberculosis (COSMOTB). Isoniazid resistance was confirmed using 
drug susceptibility test results. The primary outcome was an unfavorable 
outcome, which defined as comprising death, failure, loss-to-follow-up, 
still-on-treatment, and not-evaluated. Logistic regression analysis was 
conducted to evaluate effect of isoniazid resistance on treatment outcomes. We 
also compared 2-month sputum negative culture conversion rate and incidence of 
adverse events between Hr-TB and drug-susceptible tuberculosis.
RESULTS: From the KTBC and COSMOTB databases, 10,482 and 758 participants were 
included, respectively. Compared to drug-susceptible tuberculosis, Hr-TB had 
higher rates of unfavorable outcome in the KTBC (45.8% vs. 37.0%, P < 0.001) and 
COSMOTB (31.5% vs. 17.9%, P = 0.014). Multivariable logistic regression analysis 
showed significant association between isoniazid resistance and unfavorable 
outcome in the KTBC (adjusted odds ratio [aOR], 1.43; 95% confidence interval 
[CI], 1.24-1.65) and in the COSMOTB (aOR, 1.98; 95% CI, 1.02-3.85). Additional 
analyses on COSMOTB data showed that Hr-TB had more serious adverse drug 
reactions, while 2-month sputum culture conversion rates did not differ 
significantly.
CONCLUSION: Isoniazid resistance is significantly associated with unfavorable 
clinical outcomes.
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The development of bedaquiline holds promise for treating multidrug-resistant 
tuberculosis (MDR-TB). Still, the inflation in bedaquiline resistance has 
alarmed the global public health crisis, indicating the need for a new treatment 
strategy. Several scientific studies have reported a high incidence of 
resistance among MDR-TB patients who had prior exposure to bedaquiline for 
treating Mycobacterium tuberculosis infections. Disparate research findings 
indicate that individuals previously administered this drug exhibit a remarkable 
prevalence of resistance. Studies have further demonstrated that prior treatment 
often correlates with the emergence of resistant Mycobacterium tuberculosis 
strains. Overall, evidence from multiple investigations highlights a concerning 
trend of increased resistance in MDR-TB cases with a history of bedaquiline 
therapy. Moreover, bedaquiline resistance in MDR-TB strains has been linked to 
mutations in several chromosomal genes, including atpE, Rv0677c, Rv0678, and 
pepQ. Consequently, it is imperative to mitigate the burden of MDR-TB and 
bedaquiline resistance. Herein, this article emphasizes structural features, 
mechanism of action, emergence of underlying resistance mechanisms, 
pharmacokinetic & pharmacodynamic properties, clinical toxicity, and strategies 
to combat resistance associated with bedaquiline.
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Tuberculosis (TB) and lung cancer, two leading global health burdens, 
increasingly coexist, particularly in high-burden regions of these diseases. 
Epidemiological studies suggest TB significantly elevates lung cancer risk, as 
lung cancer increases the risk of TB, yet the molecular basis of this 
association remains underexplored. TB-induced chronic inflammation, oxidative 
stress, epithelial-mesenchymal transition (EMT), and immune checkpoint 
dysregulation create a permissive environment for oncogenesis. Granulomas and 
tumour microenvironments share immunosuppressive features, while overlapping 
host genetic and epigenetic signatures exacerbate diagnostic complexity. 
Immunotherapy in cancer risks TB reactivation, highlighting clinical tensions. 
Understanding the TB-lung cancer molecular interface is essential for developing 
integrated diagnostics and safe treatment regimens. This review integrates 
current evidence on the overlapping pathogenic, immunological and molecular 
landscapes of TB and lung cancer to identify shared mechanisms, diagnostic 
dilemmas and therapeutic challenges, while highlighting significant gaps needing 
actionable interventions. We also suggest some future paradigm shifts toward 
dual-disease research frameworks, critical to advance care in TB-endemic 
regions.
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BACKGROUND: Bovine tuberculosis (bTB) is a chronic infectious disease caused 
primarily by infection with M. bovis, which belongs to the Mycobacterium 
tuberculosis complex. There are different diagnostic tests for the diagnosis of 
bovine tuberculosis, among which, determination of biomarkers plays a 
significant role. However, the biomarkers for the diagnosis of bTB in naturally 
infected cattle are limited.
METHODS: In the present study, the gene expression profile of host 
immune-related genes (MCP-1, MMP-9, CCR5, iNOS, IFNγ, TNFα, and IL-23A) was 
studied. The aim of the study was to evaluate this set of immune-related genes 
for their potential use as diagnostic biomarkers of bTB infection in cattle. A 
total of 40 HF cross-breed cattle were grouped into two groups uninfected, and 
bTB infected, on the basis of results obtained by CITT, IS6100 PCR. The PBMCs 
from both groups were cultured and stimulated in vitro with bovine tuberculin 
PPD.
RESULTS: In the results, the mRNAs (MCP-1, MMP-9, CCR5, iNOS, IFNγ, TNFα and 
IL-23A) were upregulated in bTB-positive animals relative to negative controls. 
The transcripts can discriminate between bTB-positives and uninfected controls, 
with AUC ranging from 0.8 to 1. The targeted genes showed promising results and 
further studies are needed to explore the potential of these highly expressed 
transcripts as the potential biomarker of bTB in naturally infected cattle.
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PURPOSE: The benefits of anti-tubercular therapy (ATT) in treating ocular 
tuberculosis (TB) are well documented. However, the optimal duration of ATT 
remains uncertain. We assessed the efficacy of 6-month ATT compared to 9-month 
therapy in preventing recurrent intraocular inflammation.
DESIGN: Multi-center, open-label, non-inferiority, randomized controlled trial 
across three centers in India, Myanmar, and Thailand.
METHODS: Patients aged  ≥  18 years with tubercular posterior uveitis (retinal 
vasculitis, serpiginous-like choroiditis [SLC] or multifocal choroiditis) were 
randomized to receive either 6- or 9-month ATT. Systemic corticosteroids were 
mandatory for SLC and, at the treating physician's discretion, for other 
phenotypes. The primary outcome measure was the non-recurrence of inflammation 1 
year after ATT.
RESULTS: Sixty-four patients (64.1% males, median age 38 years [22-70], 43.8% 
bilateral) were randomized across the three sites during the study period. 
Thirty patients were assigned to the 6-month arm and 34 to the 9-month arm. Both 
treatments demonstrated a high non-recurrence rate on intention-to-treat (ITT) 
analysis (0.94 [0.79-0.99] for 9-month [n = 32] and 0.85 [0.65-0.96] for 6-month 
treatment [n = 26]). The difference in proportion remained below the 
non-inferiority margin (0.16) for both the ITT (0.09 [84% CI -0.02 - 0.2]) and 
per-protocol (0.13 [84% CI 0.01 - 0.25]) analyses. In subgroup analysis, retinal 
vasculitis appeared to favor 6-month ATT, and SLC 9-months, with the confidence 
intervals not deviating on bootstrap resampling. No discontinuation due to drug 
toxicity was reported in either group.
CONCLUSION: Six-month ATT is non-inferior to 9-month ATT for treating tubercular 
posterior uveitis, though it may vary between the different clinical phenotypes.
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BACKGROUND: Tuberculosis (TB), an infectious disease caused by Mycobacterium 
tuberculosis (M. tuberculosis), remains a major public health concern, 
particularly because of the increasing incidence of drug-resistant TB. In 
Republic of Korea, research on genes related to TB resistance is limited; 
therefore, in this study, we identified resistance-associated mutations in TB 
clinical isolates from Republic of Korea.
METHODS: We evaluated and compared phenotypic drug susceptibility testing (pDST) 
and genotypic drug susceptibility testing (gDST) using whole-genome sequencing 
(WGS) and targeted sequencing in 75 clinical M. tuberculosis isolates collected 
in Republic of Korea between 2005 and 2009. Specifically, we analyzed mutations 
associated with resistance against isoniazid (INH), rifampicin (RIF), 
moxifloxacin (MFX), pyrazinamide (PZA), pretomanid (PMD), delamanid (DLM), 
linezolid (LZD), and bedaquiline (BDQ) and compared them with those in the 2023 
WHO mutation catalog.
RESULTS: We detected resistance-associated mutations in 98.7% of INH- and 
RIF-resistant isolates, with a high degree of concordance between the pDST and 
gDST results for most drugs. However, PZA results were discrepant for 16 
isolates.
CONCLUSIONS: Our findings highlight the potential of WGS and targeted sequencing 
as powerful tools for diagnosing TB drug resistance and emphasize the need for 
further validation before their routine implementation in clinical settings.
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Community-based tuberculosis screening using mobile X-ray units can effectively 
increase case detection rates by reducing barriers to accessing services. This 
study evaluated the multi-armed bandit (MAB) framework, a machine learning 
approach, for optimizing mobile screening locations. Using simulations, we 
compared two MAB algorithms-Exp3 and LinUCB-with strategies based on historical 
case rates and random placement. The MAB algorithms continually updated site 
selection based on observed screening yields, and LinUCB additionally 
incorporated local socioeconomic indicators associated with tuberculosis rates. 
Over three years, assuming two mobile units serving 95 sites in Lima, Peru, 
1,000 simulations demonstrated the MAB algorithms significantly reduced the 
average number of screenings needed to detect one individual with tuberculosis: 
112 (standard deviation [SD]: 10) for Exp3 and 79 (SD: 12) for LinUCB, versus 
152 (SD: 11) for random placement and 143 (SD: 11) for historic case-rate-driven 
placement. LinUCB performed best, achieving a 20% increase in detection 
efficiency by week 16 and 50% by week 40 compared to case-rate-driven placement. 
Overall, both MAB algorithms improved tuberculosis screening yields, emphasizing 
the value of data-driven approaches for optimizing mobile screening 
interventions. Incorporating adaptive models into screening programs may enhance 
targeting efficiency and offers a promising direction for policymakers and 
implementers seeking to optimize resource allocation in high-burden setting.
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BACKGROUND: The spread of tuberculosis (TB), including strains resistant to at 
least rifampicin and/or isoniazid, remains a major public health problem in 
developing nations, yet few comprehensive and comparative data on TB have been 
produced. The aim of this systematic review and meta-analysis is to determine 
the pooled prevalence of TB in general and rifampicin-resistant tuberculosis 
(RR-TB) among presumptive TB patients across different demographic groups in 
Ethiopia. A presumptive TB patient is someone who shows symptoms or risk factors 
suggestive of tuberculosis and therefore requires testing.
METHODS: For this systematic reviews and meta-analysis PubMed, and Google 
Scholar databases were searched. In addition, relevant studies were also 
searched from the bibliographies of eligible studies and from other 
meta-analysis studies. A selection and inclusion-exclusion process for the 
required articles was made as per the study objectives and the Preferred 
Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines and 
the Joanna Briggs Institute's (JBI) essential appraisal tools were followed 
during the entire protocol development. The pooled prevalence of TB in general 
and RR-TB among different demographic categories was estimated with a 
random-effects model on Statistical Software Package (STATA) version 14.0.
RESULTS: A total of 39 research articles fulfilled the inclusion criteria for 
this systematic review and meta-analysis. The overall pooled prevalence 
estimates of TB in general and RR-TB were 15% (95% CI; 0.13-0.17) and 8% (95% 
CI; 0.07-0.10), respectively. The pooled prevalence of each pulmonary TB and 
extrapulmonary TB cases was equally 15%, and the pooled prevalence of RR-TB was 
8% and 9%, respectively. The pooled prevalence of TB among male and female was 
15%, and 13%, whereas RR-TB was detected in 10% and 9% of the TB cases, 
respectively. Among adults and children, the pooled prevalence of TB was 15% and 
13%, whereas RR-TB was detected in 9% and 8% of the TB cases, respectively. The 
pooled prevalence of TB among newly diagnosed and previous treated TB cases was 
13% and 22%, whereas RR-TB was 7% and 17%, respectively. Among HIV-positive 
cases, the pooled prevalence of TB was 20%, whereas the RR-TB was detected in 
13% of TB-HIV cases.
CONCLUSION: This meta-analysis report concluded that the pooled prevalence of TB 
in general and RR-TB was high across various demographic categories in Ethiopia. 
Hence, the finding highlights the need to implement integrated intervention 
approaches such as early case detection, rapid diagnosis, treatment adherence 
support, and contact tracing to reduce the continued spreading of TB infections, 
with an emphasis on reducing the spread of drug- resistant TB strains.
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Mycobacterium tuberculosis (M.tuberculosis) continues to cause one of the most 
pressing health burdens in the world, especially in developing nations, in the 
form of tuberculosis (TB). In addition to socio-environmental factors, it is 
widely believed that host genetic factors, particularly polymorphisms within the 
human leukocyte antigen (HLA) system, may play an extensive role in the 
likelihood of a host's TB infection. Studies on the influence of HLA class I 
alleles (HLA-A, -B, -C) in human susceptibility to TB reported contradictory 
results. Therefore, this systematic review and meta-analysis aim to see the 
association of HLA class I alleles with susceptibility to TB in humans. In this 
meta-analysis, the literature was searched using PubMed, ScienceDirect, and 
Google Scholar, until 23rd May 2025. A total of 13 eligible case-control studies 
were included, comprising 1951 TB cases and 2109 matched healthy controls. 
Together with a 95% Confidence interval, pooled odds ratio was calculated for 
each allele. To evaluate heterogeneity I2 statistic was used. Sensitivity and 
subgroup analyses were also performed. Publication bias was investigated using 
Egger's and Begg's tests. The analysis results demonstrated 40 HLA class I 
alleles (12-A, 22-B, 6-C). HLA-A32 (OR = 1.67, 95% CI= 1.09-2.56, p = 0.0191) 
and B58 (OR = 1.45, 95% CI= 1.02-2.07, p = 0.0404) found to be associated with 
increased TB risk, while HLA-A1 (OR = 0.70, 95% CI= 0.57-0.85; p = 0.0007) 
showed a protective trend after analysis. Sensitivity analysis strengthened the 
significance of all different alleles. Regional variations emerged: B58 was a 
risk allele in Africa, and A32 was a risk allele in Asia. HLA-B15 and B35 were 
reported to have a statistically significantly increased risk in North America. 
Post-sensitivity analysis revealed possible publication bias, as HLA-B17 shifted 
from susceptibility to a protective effect. This is the first meta-analysis that 
systematically evaluates the associations between HLA class I alleles and TB 
susceptibility. Our findings determine selective associations at both the allele 
and regional levels. The findings of this study can inform future studies in 
immunogenetics and aid in formulating solutions for the prevention and treatment 
of TB that are tailored to individual alleles.
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BACKGROUND: In Ethiopia, the incidence rate of tuberculosis (TB) has been 
steadily increasing, from 119 per 100,000 in 2021-126 per 100,000 in 2022 and 
146 per 100,000 in 2023. Moreover, TB remains the second leading cause of death 
after malaria, and the third leading cause of hospital admissions. So, the aim 
of this study is to determine the treatment outcome and associated factors in 
the public health institutions of Arba Minch town.
METHODS: A multi-centered retrospective cross-sectional study was conducted 
involving 609 tuberculosis patients admitted from September 2021-August 2024 at 
public health institutions in Arba Minch town. A structured data extraction form 
was used by trained research assistants to collect the data from TB patient 
registration record books. Variables with a p-value <0.25 in binary logistic 
regression were further analyzed using multivariable logistic regression. 
Statistically significant factors were considered those with a p-value <0.05.
RESULT: The majority (53.7%) of the participants were aged between 21 and 40 
years. Most participants were diagnosed with pulmonary tuberculosis (71.8%) and 
found to be new (92.9%) patients. According to this study, the magnitude of 
successful treatment outcomes was found to be 86.9%. In the multivariate 
logistic regression, being unmarried (p = 0.023), educational level (p = 0.028), 
and having extra-pulmonary TB (p = 0.017) have been found significantly 
associated with successful treatment outcome.
CONCLUSION: The study indicates a relatively positive rate of successful 
treatment outcomes for TB. Although the treatment outcome results are positive, 
targeted interventions are needed for individuals who are married, have a low 
educational status, and have been diagnosed with pulmonary tuberculosis.

Copyright: © 2025 Asmamaw et al. This is an open access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
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BACKGROUND: Childhood tuberculosis (TB) remains under-reported and undiagnosed. 
A full complement of diagnostic tests is oftentimes unavailable in resource 
limited country like Ethiopia. This study assesses the contribution of Xpert 
MTB/RIF assay and urine LF-LAM for childhood TB diagnosis using sputum and urine 
samples.
METHOD: A facility based cross-sectional study was conducted in children between 
5 and 14 years of age. Sputum and urine samples were collected from children 
with presumptive TB. The samples were tested for TB using LF-LAM, Xpert MTB/RIF 
assay, concentrated smear microscopy, and culture. Diagnostic performance of 
Xpert MTB/RIF assay was analyzed and compared against culture, which was used as 
the gold standard. Urine LF-LAM test result was compared to a composite 
reference standard.
RESULT: Of 576 participants with presumptive TB enrolled in the study, 519 
(90.1%) had complete clinical data and bacteriological laboratory test results. 
Active TB was diagnosed in 14.1% (73/519), and bacteriological confirmation was 
made in 10.1% (52/515) of children with presumptive TB. The odds of being 
diagnosed with a bacteriologically confirmed TB are significantly higher in 
children who have household contact history with TB patient (aOR 2.27, P = 0.03) 
and age above 10 years (aOR 3.67, P < 0.001). Xpert MTB/RIF test had sensitivity 
of 79% using culture as the gold standard. Compared to smear microscopy, the 
sensitivity of the Xpert MTB/RIF assay increased by 50% for children aged 5-9 
years and by 40% for children and adolescents living with HIV (C/ALHIV). All 
bacteriologically confirmed (n = 2) and clinically diagnosed TB children (n = 2) 
who live with HIV were tested positive for urine LF-LAM. The overall sensitivity 
of urine LF-LAM was 27.6% when using the composite reference standard, compared 
to 17.9% when the bacteriological reference standard was applied.
CONCLUSIONS: Pulmonary TB diagnosis was greatly improved with the use of Xpert 
MTB/RIF assay, particularly in children aged 5-9 years and C/ALHIV who typically 
have difficulty producing good quality sputum. Urine LF-LAM performed well in 
children/adolescents who tested positive for HIV, but it performed poorly in the 
other variables, which suggests that urine LF-LAM testing did not play a 
critical role in TB diagnosis in children with negative HIV status.
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BACKGROUND: Effusive-constrictive pericarditis is a rare pericardial syndrome 
characterized by the coexistence of constrictive physiology and pericardial 
effusion. Tuberculosis remains a leading cause of pericardial disease in endemic 
regions, posing significant diagnostic challenges.
CASE SUMMARY: A 67-year-old man from Brazil presented with progressive dyspnea, 
low-grade fever, and signs of right-sided heart failure. Imaging demonstrated 
constrictive physiology and progressive pericardial calcification. He developed 
cardiac tamponade requiring surgical pericardiectomy. Analysis of the 
pericardial fluid revealed a purulent effusion with elevated adenosine deaminase 
levels (200 U/L), consistent with tuberculous etiology. Despite medical and 
surgical management, the patient deteriorated owing to refractory shock.
DISCUSSION: This case illustrates the complex interplay between effusion and 
pericardial constriction and underscores the diagnostic utility of imaging and 
biochemical markers such as adenosine deaminase in tuberculosis-endemic 
settings.
TAKE-HOME MESSAGES: Tuberculosis remains a leading cause of 
effusive-constrictive pericarditis in endemic regions. Early recognition is 
critical to guide timely and appropriate therapy.

Copyright © 2025 The Authors. Published by Elsevier Inc. All rights reserved.

DOI: 10.1016/j.jaccas.2025.106395
PMID: 41358976

51. ACS Infect Dis. 2025 Dec 8. doi: 10.1021/acsinfecdis.5c00442. Online ahead of print.

Structure, Function, and Inhibition of Adenylosuccinate Lyase (ADSL) from 
Mycobacterium tuberculosis.

Singh V(1), Jaganathan D(1), Corro J(2), Chen K(1), Kumar Samrat S(1), Zhang 
R(1), Ma M(1), Battaile KP(3), Li Z(1), Zhang QY(1), Xiong R(1), Ojha AK(2)(4), 
Li H(1)(5)(6)(7).

Author information:
(1)Department of Pharmacology and Toxicology, R Ken Coit College of Pharmacy, 
1703 E Mabel Street, Tucson, Arizona 85721-0207, United States.
(2)Division of Genetics, New York State Department of Health, Wadsworth Center, 
Albany, New York 12237, United States.
(3)New York Structural Biology Center, New York, New York 10027, United States.
(4)Department of Biomedical Sciences, University at Albany, Albany, New York 
12237, United States.
(5)The BIO5 Institute, The University of Arizona, Tucson, Arizona 85721, United 
States.
(6)Biological Chemistry Program, Department of Chemistry and Biochemistry, 
College of Science & College of Medicine, The University of Arizona, Tucson, 
Arizona 85721, United States.
(7)Department of Molecular & Cellular Biology, College of Science, The 
University of Arizona, Tucson, Arizona 85721, United States.

Adenylosuccinate lyase (ADSL), encoded by the purB gene, is an essential enzyme 
in the purine biosynthesis pathway of Mycobacterium tuberculosis (Mtb), making 
it a promising target for antimicrobial drug development. Here, we report the 
expression, purification, kinetic characterization, high-throughput screening 
(HTS), and structural analysis of Mtb ADSL. We developed a highly sensitive and 
scalable bioluminescent assay using a PPDK-luciferase coupling system to 
quantify ADSL enzymatic activity via AMP detection. This assay enabled reliable 
kinetic analysis and successful pilot HTS of a small-molecule library, 
identifying bithionol and tetraiodothyroacetic acid (Tetrac) as inhibitors of 
Mtb ADSL. Inhibitory activity was confirmed using an orthogonal fluorescence 
polarization (FP) assay and further validated using the AMP-Glo luminescence 
assay. Specificity was evaluated using human ADSL (huADSL) to confirm that the 
compounds selectively inhibited Mtb ADSL while sparing the human enzyme. Thermal 
shift and gel-based protein stability assays demonstrated direct binding of 
bithionol and Tetrac to Mtb ADSL. Furthermore, bithionol and Tetrac displayed 
antibacterial activity against M. tuberculosis strains H37Ra and H37Rv, with 
moderate to low cytotoxicity toward human cells. Supplementation with exogenous 
AMP restored the growth of M. tuberculosis H37Ra inhibited by bithionol and 
Tetrac, confirming that both compounds act through on-target engagement of Mtb 
ADSL. The phagocytosis assay demonstrated that the compounds retained 
intracellular efficacy against M. tuberculosis. Finally, we determined the 
crystal structures of Mtb ADSL in two apo forms at high resolution (1.78 Å and 
2.1 Å), revealing conserved tetrameric architecture with distinct active-site 
features that differentiate Mtb from human ADSL. Modeling suggested that both 
compounds bind to an allosteric site adjacent to the active site. These findings 
provide a framework for structure-guided development of selective ADSL 
inhibitors as potential antitubercular agents.
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Mycobacterium tuberculosis (Mtb) infection of the lungs, besides producing 
prolonged cough with mucus, also causes progressive fatigue and cachexia with 
debilitating loss of muscle mass. While anti-tuberculosis (TB) drug therapy is 
directed toward eliminating bacilli, the treatment regimen ignores the systemic 
pathogenic derailments that probably dictate TB-associated mortality and 
morbidity. Presently, it is not understood whether Mtb spreads to metabolic 
organs and brings about these impairments. Here, we show that Mtb creates a 
replication-conducive milieu of lipid droplets in hepatocytes by upregulating 
transcription factor PPARγ and scavenging lipids from the host cells. In 
hepatocytes, Mtb shields itself against the common anti-TB drugs by inducing 
drug-metabolizing enzymes. Infection of the hepatocytes in the in vivo aerosol 
mice model can be consistently observed post-week, 4 along with enhanced 
expression of PPARγ and drug-metabolizing enzymes. Moreover, histopathological 
analysis indeed shows the presence of Mtb in hepatocytes along with 
granuloma-like structures in human biopsied liver sections. Hepatotropism of Mtb 
during the chronic infectious cycle results in immuno-metabolic dysregulation 
that could magnify local and systemic pathogenicity, altering clinical 
presentations.
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and interferon-γ release assay among interns and postgraduates of a medical 
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Tuberculosis has remained an intractable challenge for mankind. The Cascade of 
Care approach is adopted, emphasizing early detection of latent tuberculosis 
infections through screening and primordial prevention of disease holistically. 
Currently available tests include the tuberculin skin test (TST) and 
interferon-γ release assays (IGRA). Our study aims at identifying the adequacy 
of prevailing operational knowledge about these tests amongst the interns and 
postgraduates who form the future medical fraternity. We conducted a prospective 
questionnaire-based study among interns and postgraduates. Further data 
compilation was done using Microsoft Excel. Comparison between groups was done 
using appropriate statistical tests. In our study conducted on 196 participants, 
we found that 53.41% of the total questions were answered rightly. The correct 
responses for the questions on TST were 65.29%, while for IGRA, they were 
33.45%. Our study discloses the problem of a significant gap in operational 
knowledge about the screening tests, silently delaying the achievement of the 
vision, mission, and goals of the National Tuberculosis Elimination Program. 
India is both committed and concerned: as a solution, there is an urgent need to 
address this through continued medical education and periodic training workshops 
by utilizing the existing resources and allocations.
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BACKGROUND: Tuberculosis (TB) remains a pressing health challenge in Nigerian 
correctional facilities, where the prevalence can be ten times higher than in 
the general population. Many facilities rely on passive TB case detection, often 
missing asymptomatic TB cases. This study evaluated a systematic active 
case-finding (ACF) approach using symptom-based screening followed by GeneXpert 
MTB/RIF testing across two high-volume Nigerian correctional facilities in Lagos 
and Ogun States.
METHODS: Between April and September 2021, 2,244 inmates underwent standardized 
TB symptom screening (e.g., cough ≥2 weeks, weight loss, fever). Individuals 
with presumptive symptoms of TB provided sputum for GeneXpert analysis. The 
intervention comprised three strategies: (1) outreach screening in 
awaiting-trial mass cells, (2) cell-to-cell active case search, and (3) contact 
tracing of confirmed TB cases. Collected data were analysed to determine 
detection rates per 100,000 inmates and the overall positivity yield. Ethical 
clearance was obtained from the Lagos and Ogun State Ministries of Health, with 
formal permission granted by authorities of correctional facilities.
RESULTS: Of the 2,244 inmates screened, 678 were identified as presumptive and 
tested, 45 were confirmed TB cases with estimated prevalence of 0.5% 
(approximately 489 per 100,000 inmates). The estimated prevalence is more than 
double the national prevalence 0.2% (219 per 100,000). The overall TB positivity 
rate among presumptive inmates was 7%. Inmates from Lagos recorded a TB point 
prevalence of 500 per 100,000, while prevalence in Ogun state was 458 per 
100,000. A targeted outreach in one facility achieved a 32% TB yield. All 
detected TB cases were rifampicin-sensitive, and no drug-resistant strains was 
found in this cohort.
CONCLUSIONS: These findings highlight the effectiveness of symptom-based 
GeneXpert screening within correctional facilities which was substantially 
higher that conventional passive TB detection rates. All confirmed TB cases (n = 
45) were rifampicin-sensitive, and no MDR or XDR strains were identified, an 
important observation in the prison environment. Regular, systematic ACF, 
especially in overcrowded and high-turnover environments, can significantly 
enhance early TB diagnosis and treatment initiation. Policymakers should 
institutionalize routine ACF in correctional facilities through universal entry 
screening for all new admissions and at least annual facility-wide screening, 
with symptom checklists plus rapid molecular testi. Where feasible, this should 
be combined with portable digital CXR/CAD triage alongside improvement in living 
conditions and post-release linkage to DOTS.
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Deciphering the anti-Mycobacterium tuberculosis activity of bioinspired lipidic 
alkynylcarbinols.
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This article reports the first in-depth structure-activity relationship 
investigation of the anti-Mycobacterium tuberculosis (Mtb) potential of 
falcarindiol, a representative natural acetylenic lipid found in medicinal herbs 
of various traditional pharmacopeias. Prompted by our previous work on 
bioinspired anticancer lipidic alkynylcarbinols, we implemented a 
chemistry-driven deconstruction-reconstruction approach. This led to a detailed 
analysis of the key structural elements required for an optimized balance 
between potent anti-mycobacterial activity and low cytotoxicity against 
mammalian cells. More than 40 synthetic falcarindiol analogues were prepared and 
evaluated, including individual stereoisomers thanks to a combined 
chromatographic and chemoenzymatic resolution strategy. Structural evolution 
guidelines for decoupling of the cytotoxic and anti-Mtb activities of 
falcarindiol were thus defined. This allowed to increase the level of activity 
and selectivity by one order of magnitude as compared to the parent natural 
product falcarindiol with an anti-Mtb minimum inhibitory concentration down to 
0.3 μM and a selectivity index up to 242. Overall, this study identifies a new 
anti-Mtb pharmacophore and opens up prospects for the development of 
first-in-class anti-Mtb chemical series through the design of novel bio-inspired 
chemotypes that could fuel the anti-tuberculosis drug discovery and development 
pipelines.
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Extensively Drug-Resistant Tuberculosis with Conflicting Resistance Testing 
Results, Lesotho.
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A patient with extensively drug-resistant tuberculosis in Lesotho recovered 
successfully after failed treatment with bedaquiline, delamanid, linezolid, and 
clofazimine. Whole-genome sequencing and broth microdilution testing results 
were not in agreement, illustrating the urgent need for studies that correlate 
phenotypic and genotypic resistance testing with clinical response.
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inpatients with HIV being investigated for tuberculosis.
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BACKGROUND: Tuberculosis (TB) is a major contributor to mortality among patients 
affected by HIV. TB diagnosis can be challenging, especially in those who are 
severely ill and unable to produce sputum. Urine lipoarabinomannan (LAM) is a 
rapid point-of-care diagnostic tool that is used on urine. The dilemma arises if 
a urine LAM test yields a negative result when the clinical presentation is 
strongly suggestive of TB.
OBJECTIVE: To investigate how a urine LAM test result changes the physician's 
decision to start TB treatment in people living with HIV in Kalafong Provincial 
Tertiary Hospital (KPTH).
METHOD: A cross-sectional study was done at KPTH in the internal medicine wards, 
family medicine and HIV outpatient departments. Patients who were HIV positive 
with a strong TB diagnosis suspicion, had a CD4 count <200 cells/mm3, were aged 
>13 years and had a urine LAM done to investigate TB were included. Outcomes 
investigated were: presenting symptoms, clinical signs, radiological and 
haematological investigations, including CD4 count and HIV viral load, urine LAM 
results and whether TB treatment was initiated or not. At KPTH, a register of 
all patients who have been given a urine LAM test is held at the TB notification 
centre, which was where the information regarding urine LAM results was 
retrieved from, as well as whether treatment was initiated or not. The patients' 
clinical hospital records and National Health Laboratory Service lab results 
were retrieved for necessary information.
RESULTS: There were 430 patient records and urine LAM results retrieved: 307 
(71.4%) had negative results and 123 (28.6%) had positive results. Of the 307 
(71.4%) with a negative result, 120 (39.1%) were initiated on treatment, and 
only 3 of those who had positive results (1.6%) did not receive treatment. The 
urine LAM test results appeared to influence clinicians' decisions to treat when 
the result was positive. If the urine LAM was negative, clinicians still 
initiated treatment based on adequate clinical suspicion and other 
investigations. There was significant incongruency between patients with a 
negative urine LAM test who received TB treatment (p<0.001).
CONCLUSION: The use of the urine LAM did not change the physician's decision to 
start TB treatment where the was a high suspicion of TB based on clinical 
presentation and other investigations. Physicians depended more on their 
clinical intuition where the urine LAM was negative.
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BACKGROUND: In Namibia, community-based directly observed tuberculosis (TB) 
treatment (C-DOT) has been effective for individuals living in settled villages, 
but it is problematic for mobile indigenous people who survive through hunting 
and gathering and have among the highest TB and multidrug-resistant TB rates and 
lowest adherence to TB treatment globally.
OBJECTIVES: The 99DOTS (directly observed treatment, short course) programme was 
piloted in the Tsumkwe Healthcare Centre and the 25 villages in the catchment 
area from quarter 2, 2019 to quarter 1, 2020. Programme staff facilitated and 
monitored TB treatment adherence.
METHODS: Twenty patients and two healthcare workers who managed the patients 
were interviewed on treatment completion using a semi- structured interview 
process.
RESULTS: Respondents were of low socioeconomic status; many were not schooled 
and not employed, and few had a monthly household income >NAD100 (USD5.50). 
According to the programme server reports, only six of the respondents did not 
miss any doses of their TB treatment, although few doses were missed 
proportionally. Most respondents reported a supportive family structure and 
health system, with treatment support given by families and regular follow-up by 
health workers. Positive feedback was received about use of the 99DOTS 
application; respondents found the application easy to use and did not mind 
using it in front of other people, in and out of their homes.
CONCLUSION: 99DOTS was a feasible, innovative and accessible treatment adherence 
component integrated directly into the existing C-DOT approach. National TB 
programmes in similar high-burden settings could consider this approach to 
improve adherence.
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The current study was planned to report the frequency of tuberculosis meningitis 
in the paediatric population of Pakistan using the GeneXpert Mycobacterium 
tuberculosis/Rifampicin (MTB/RIF) assay. Data of 569 cerebrospinal fluid samples 
collected between October 2019 and October 2023 at a tertiary care children's 
hospital was retrospectively analysed. Mycobacterium tuberculosis was detected 
in 101(17.7%) samples, with 57(56%) of them being from male patients. The 
highest tuberculous meningitis incidence 55(54.5%) was found in children aged 
0-4 years, while those aged 10-14 years showed the lowest incidence 13(12.9%). 
Rifampicin resistance was present in 3(2.9%) cases. The findings highlighted the 
importance of incorporating GeneXpert MTB/RIF testing in clinical evaluation for 
suspected tuberculous meningitis cases in paediatric patients.
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Host oxidative stress primes mycobacteria for rapid antibiotic resistance 
evolution.
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The rapid emergence of multidrug-resistant Mycobacterium tuberculosis (Mtb) 
threatens global TB control, yet the mechanisms enabling rapid evolution of drug 
resistance in Mtb remain poorly understood. Here we reveal that pre-existing 
mutations in oxidative stress response genes create permissive genomic 
backgrounds that accelerate high-level isoniazid resistance (INH R ) without 
fitness costs, challenging the paradigm that resistance mutations always precede 
their fitness compensatory adaptations. Using M. smegmatis mc 2 155 (Msm) as a 
model, we show that brief exposure to sublethal INH (2× IC 50 ) enriches for 
"low-level resistance and tolerance" (LLRT) mutants in a single step. These LLRT 
mutants, particularly those with ohrR loss-of-function mutations, acquire 
high-level resistance (> 500× IC 50 ) at 6-fold higher rates than wildtype, 
primarily through otherwise-deleterious mycothiol biosynthesis mutations that 
become tolerable in the oxidative stress-buffered background. Crucially, we 
demonstrate that sublethal oxidative stress alone, mimicking host immune 
pressure, nearly tripled the rate of INH resistance evolution in Msm. Bayesian 
analysis of 1,578 clinical Mtb isolates from Vietnam confirmed that mutations in 
oxidative stress response genes were significantly associated with the emergence 
of INH R strains ( p-value = 1.09×10 -7 ). Independently, reanalysis of 
genome-wide CRISPRi screens revealed that the OSR network and high Bayes 
probability genes are functionally associated with treatment escape and survival 
with multiple antibiotics, including isoniazid, rifampicin, ethambutol, 
bedaquiline, vancomycin, clarithromycin, linezolid, and streptomycin. Our 
findings that host-imposed oxidative stress and inadequate drug penetration may 
synergistically prime Mtb populations for rapid resistance evolution suggest 
that targeting pre-resistance mechanisms, such as oxidative stress defenses, 
could help slow the emergence of antibiotic resistance in tuberculosis.
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INTRODUCTION AND IMPORTANCE: Tuberculosis (TB) remains a major global health 
concern, particularly in developing countries, where its extrapulmonary forms 
present diagnostic challenges. Splenic involvement is rare and can lead to 
life-threatening complications if not promptly recognized and managed.
CASE PRESENTATION: We describe the case of an 18-year-old Ethiopian male with a 
history of childhood TB who presented with severe left upper quadrant pain, 
progressive weight loss, fever, night sweats, and recurrent syncopal episodes. 
Despite initial intravenous antibiotic therapy, symptoms persisted. Laboratory 
and imaging studies revealed severe anemia, splenic hematoma, hemoperitoneum, 
and a splenic artery pseudoaneurysm with active bleeding. The patient underwent 
emergency splenectomy. Histopathological analysis confirmed necrotizing 
granulomatous inflammation consistent with TB. He was started on anti-TB therapy 
postoperatively and showed marked clinical improvement.
CLINICAL DISCUSSION: Splenic TB is a rare manifestation of extrapulmonary TB and 
may mimic other splenic pathologies. In this case, the presentation with splenic 
hematoma and pseudoaneurysm posed significant diagnostic and therapeutic 
challenges. Failure to respond to broad-spectrum antibiotics and the presence of 
systemic symptoms emphasized the importance of considering TB in the 
differential diagnosis. Prompt surgical intervention combined with anti-TB 
therapy was critical in preventing fatal outcomes.
CONCLUSION: This case underscores the importance of maintaining a high index of 
suspicion for TB in patients presenting with unexplained abdominal symptoms in 
endemic regions. Early recognition and timely intervention are essential to 
prevent serious complications such as splenic rupture and the need for emergency 
surgical management.
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Chronic cavitary pulmonary aspergillosis (CCPA) is a rare, progressive lung 
infection primarily caused by the Aspergillus species. It typically affects 
individuals with underlying lung conditions, such as pulmonary tuberculosis 
(TB), cystic fibrosis, chronic obstructive pulmonary disease (COPD), or 
interstitial lung disease. Aspergillus fumigatus is the most commonly identified 
organism. Clinical manifestations can vary from no symptoms at all to chronic 
cough with or without hemoptysis. Here, we report a 40-year-old male with 
bilateral CCPA following nontuberculous mycobacterial (NTM) infection, diagnosed 
after a persistent history of cough, breathlessness, and episodes of hemoptysis.
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SETTING: Five districts with large coalmining workforces in Pakistan.
OBJECTIVE: To assess the burden of TB among returnee coalminers (RCMs) and 
associated community members (ACMs) in their home districts through active case 
finding (ACF).
DESIGN: This cross-sectional study (October 2020-September 2021) used portable 
chest X-ray (CXR) with artificial intelligence (AI) in camps and verbal 
screening in camps and communities. Individuals screening positive were tested 
with GeneXpert, and those diagnosed were initiated on TB treatment.
RESULTS: A total of 150,242 individuals were screened, including 44% RCMs. Of 
these, 8.3% underwent CXR, 10% verbal screening in camps, and 81% verbal 
screening in communities. Symptoms were reported by 45% of RCMs and 15% of ACMs, 
while CXR abnormalities were comparable. TB was diagnosed in 226 RCMs and 204 
ACMs, with overall prevalence per 100,000 of 341 (95% confidence interval [CI]: 
296-385) and 243 (95% CI: 209-276), respectively. TB prevalence varied by 
screening strategy and was significantly higher among those screened with CXR: 
1,156 in RCMs and 497 in ACMs.
CONCLUSION: AI-assisted CXR was substantially more effective than verbal 
screening, detecting significantly higher numbers of TB cases among RCMs and 
ACMs, supporting its use for targeted ACF in high-risk populations.
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Recent cuts in international donor funding threaten global progress in TB 
control, particularly in countries that are heavily reliant on external support. 
With TB still the deadliest infectious disease, reduced funding could lead to 
millions of preventable cases and deaths. However, this crisis also presents an 
opportunity: governments must increase domestic investment, integrate TB care 
into broader health systems, and build resilient, patient-centered services. 
Doing so strengthens pandemic preparedness and addresses climate-related health 
risks. Ultimately, sustained progress against TB requires strong national 
leadership to move from donor dependency to self-reliant, equitable and 
sustainable health systems.
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BACKGROUND: To support BPaL (bedaquiline [Bdq], pretomanid [Pa] and linezolid 
[Lzd]) rollout, countries require ongoing technical and policy support for 
standardized drug susceptibility testing (DST).
METHODS: The Leveraging Innovation for the Faster Treatment of Tuberculosis 
(LIFT-TB) operational research project aimed to strengthen laboratory capacity 
for DST in 7 countries (the Philippines, Myanmar, Indonesia, Vietnam, 
Uzbekistan, Kyrgyzstan and Ukraine) through needs assessments, reagent and 
equipment support, quality control and training.
RESULTS: During the project, we trained 157 professionals in phenotypic and 
molecular DST, enhancing quality assurance and implementation. We found there 
was variable DST capacity and resistance patterns.
CONCLUSION: Our study highlights the need for continued investment in training 
and infrastructure to integrate DST into routine diagnostics and to support 
scale-up of BPaL regimens in high TB-burden settings.
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BACKGROUND: In Japan, a low-TB-burden country, approximately 4000 cases of 
sputum smear-positive TB are reported annually and the patients are typically 
isolated in a TB ward until they become smear-negative. However, there are some 
patients who resist or refuse isolation. This study aims to characterize these 
patients.
METHODS: A descriptive study. A self-administered questionnaire was sent to 
local health offices about patients registered from April 2022 to March 2024 who 
resisted or refused isolation.
RESULTS: A total of 71 patients (0.99%) who resisted or refused isolation were 
identified among 7,186 with smear-positive TB in the study period. In 2022, 22 
(31.0%) such cases were reported, whereas there were 49 (69.0%) in 2023. 
Fifty-seven of these patients (80.3%) were male, with age that peaked in their 
70s, 61 (85.9%) were born in Japan, and 28 (39.4%) were unemployed. Tokyo, the 
capital, reported 13 (18.3%) such cases, followed by Osaka (12, 16.9%) and 
Saitama (8, 11.3%) prefectures, whereas 24 (51.1%) of 47 prefectures reported 
none.
CONCLUSION: Although the number of patients with TB who resisted or refused 
isolation was small, there should be one or two TB facilities with law 
enforcement officials readily available to enforce isolation.
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BACKGROUND: Rajasthan in India, is a high TB burden state with a high prevalence 
to notification ratio. This gap calls for alternative strategies to find the 
non-notified people with TB. Because cough is the most prominent symptom of TB 
and cough syrups are one of the highest over the counter drugs in India, its 
sale might be used as a proxy for missed TB cases.
METHODS: This was an ecological study to assess the correlation between cough 
syrup sales and missed TB notifications in the private sector. We calculated the 
missed TB notification rate as the difference between the estimated people on TB 
treatment and TB notification in the private sector from January 2021 to March 
2023, across all districts of Rajasthan (n = 33). We analysed district level 
mean quarterly cough syrup sales and TB notification rates/100,000 population.
RESULTS: We found positive correlation between cough syrup sales and TB 
notification [overall (r = 0.43), private (r = 0.63) and missed private TB 
notification (r = 0.39)]. Based on this analysis, missed TB notification rates 
were 7x more than the reported notifications in the private sector.
CONCLUSION: We recommend a private sector-based TB surveillance system with TB 
screening for people who approach pharmacies for cough syrup.
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OBJECTIVE: To retrospectively review TB surveillance data to detect whether 
there was a possible outbreak in the area and verify it in the city of Sapporo, 
a megalopolis with a low burden of TB.
DESIGN: A cohort study in which TB notification rates of wards each year were 
compared with those for the rest of the city. If the rate was significantly 
higher, the notification rates by sex and age groups were further compared with 
those of the rest of the city.
RESULTS: Six possible TB outbreaks were found in six wards: Chuo in 2007, 
Atsubetsu in 2010, Higashi in 2014, Shiroishi in 2015, Nishi in 2017, and Minami 
in 2018. Further analysis found that the notification rates were significantly 
higher in specific sex and age groups than those of the rest of the city. The 
city's outbreak records showed three actual outbreaks (one in Atsubetsu ward in 
2010 and two in Higashi in 2014) corresponding to two events found in our 
analysis.
CONCLUSION: Our study shows that retrospectively reviewing TB surveillance data 
could detect possible outbreaks. Local health offices and prefectures of Japan 
should monitor their TB surveillance data at least monthly to detect possible 
outbreaks and take appropriate actions if needed.
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BACKGROUND: Prior to the COVID-19 pandemic, TB treatment in Peru was delivered 
almost exclusively through facility-based directly observed therapy (DOT). 
During the pandemic, selected adolescents were allowed home-based TB treatment 
under caregiver supervision, along with video-supported treatment (VST) for 
adolescents with access to a smartphone.
METHODS: We conducted 16 focus groups, each with 4-10 participants of 
adolescents with rifampicin-susceptible TB, their caregivers, and health care 
workers (HCWs). We used semi-structured guides to gather perspectives on 
facility-based DOT versus home-based treatment. Two authors applied inductive 
thematic analysis and identified emerging themes.
RESULTS: HCWs assigned facility-based DOT or home-based treatment based on 
subjective assessment of the adolescent's level of responsibility and support 
from caregivers. Almost all adolescents and caregivers preferred home-based 
treatment because it reduced disruptions to routine activities, TB-related 
stigma, and costs. A few disagreed, stating that facility-based DOT was better 
for guaranteeing adherence and support for adverse drug reactions. Most HCWs 
preferred facility-based DOT because they did not feel confident about adherence 
without direct visualisation by a provider, even with VST; moreover, they found 
VST to be time-consuming.
CONCLUSION: Home-based TB treatment benefits adolescents and caregivers but must 
be further modified to achieve feasibility and acceptability among HCWs.
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This study explores the role of human visceral white adipocytes (hv-WAD) in 
latent tuberculosis infection (LTBI). While granulomas and macrophages are 
traditionally viewed as central to TB latency, emerging evidence highlights 
adipocytes as significant non-canonical host cells that may facilitate bacterial 
persistence by providing a protective niche. Unlike the immune-driven 
environment within granulomas, adipocytes can shield Mycobacterium tuberculosis 
(Mtb) from immune surveillance, promoting survival. In vitro experiments showed 
that Mtb invades approximately 39% of hv-WAD within 48-72 h post-infection 
(hpi). Both avirulent H37Ra and virulent H37Rv Mtb strains, when infecting 
adipocytes, expressed RNA for key virulence factors (19 kDa, 30 kDa, Ag85b, 
5KST, CFP10, and ESAT6) and dormancy-associated genes (Icl1, LipY, WhiB3, SodA, 
and Tgs1) at 72 hpi. Infection stimulated the production of inflammatory 
cytokines, notably leading to a fivefold increase in TNF-α with H37Rv (p < 
0.01). Additionally, we detected Mtb RNA transcripts (IS6110, 5KST, 30 kDa, 
CFP10, Ag85) in 68% of biopsies from TB asymptomatic patients. The transcripts 
suggest a metabolically heterogeneous state of mycobacteria. These findings 
position visceral fat as a potential reservoir for Mtb in latent TB infection 
and underscore the development of novel diagnostic strategies targeting adipose 
tissue.
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Bovine tuberculosis (bTB) is a global chronic disease. Argentina's bTB 
eradication program consists of the Caudal-Fold Tuberculin test (CFT) and the 
sacrifice of positive animals as the principal measure. However, despite the 
implementation of the control program, CFT-positive animals continue to appear 
in some herds, which generates skepticism about the potential to eradicate 
tuberculosis. The objective of this work was to evaluate the suitability of an 
ELISA test for the detection of M. bovis specific antibodies (bTB-ELISA) in 
CFT-negative animals as a complementary strategy to control bTB. A convenience 
sampling of dairy farms was conducted through contact with owners, and those who 
agreed to the research protocol were selected. Two studies were conducted in 
eight (study 1) and six (study 2) dairy farms. Cows were tested by CFT, and 
those negative to this test were tested using ELISA in three cycles, one cycle 
per year during three consecutive years (study 1) and three cycles applied 
consecutively for 1 year (study 2). The prevalence of bTB-ELISA-positive animals 
showed a significant reduction towards the third sampling in both strategies. 
Although the general trend was towards a reduction in bTB-positive animals using 
CFT, this behavior was not homogeneous among dairy farms, evidencing that 
intra-farm factors are relevant. The repeated application of the CFT test 
together with ELISA was a useful strategy for the reduction of CFT-positive 
animals. It should be noted that this approach must be accompanied by good 
management practices in the herd to prevent the entry and spread of the disease.

Copyright © 2025 Elsevier Ltd. All rights reserved.
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INTRODUCTION: The incidence of tuberculosis (TB) remains high in elderly adults 
in France. Immunosenescence and comorbidities challenge both diagnosis and 
treatment in this population. Recent data describing TB characteristics and 
outcomes in the elderlies are scarce. We aimed to describe clinical and 
microbiological features of TB in the elderly population and to identify factors 
associated with 2-year mortality.
PATIENTS AND METHODS: We conducted a retrospective multicenter study including 
patients aged ≥ 75 years who were diagnosed with TB between 2010 and 2020 across 
18 centers. A multivariate analysis was used to identify factors independently 
associated with 2-year mortality.
RESULTS: A total of 295 patients were included: mainly born in France (57%). 
Immunosuppression was rare (9.8%). Fever and cough were uncommon, while weight 
loss was the most frequent symptom (60.3%), significantly associated with 
diagnostic delays. Pulmonary TB was the predominant form (63.1%) with higher 
culture positivity observed in this group and in the oldest patients. Isoniazid 
resistance was rare (5.2%). Standard quadritherapy was the most common initial 
regimen and was not associated with higher rates of adverse events. At two-year 
follow-up, overall mortality was 31.3%. In multivariate analysis, mortality was 
significantly associated with severe renal failure, living in nursing home or 
long-term care facilities, and weight loss at presentation.
CONCLUSION: This study highlights the atypical presentation of TB in elderly 
adults and the continued use of standard quadritherapy despite low drug 
resistance. Weight loss, though nonspecific, appears to be the most prognostic 
symptom and is associated with delayed diagnosis and higher mortality.
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Extrapulmonary tuberculosis is an infection by Mycobacterium tuberculosis (MTB) 
involving any organ besides the lungs. Rarely, tuberculosis (TB) can infect the 
bones and joints, which accounts for only 1%-5% of total TB cases in Europe and 
the United States. In this case report, we present a 29-year-old man with 
history of gout who presented with chronic left wrist pain. Imaging demonstrated 
synovitis and erosive arthritis of the distal radius, ulna, and carpal bones. An 
initial synovial biopsy showed granulomatous inflammation but mycobacteria were 
not detected by microscopic examination or broad-spectrum polymerase chain 
reaction (PCR). Seven months later, a repeat bone biopsy showed TB 
osteomyelitis. The patient was then treated with anti-tuberculous therapy. 
Notably, imaging findings included the "penumbra sign," a highly specific 
feature seen on magnetic resonance imaging for subacute osteomyelitis. This case 
illustrates the challenges in diagnosing extrapulmonary TB osteomyelitis.
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The use of Bacillus Calmette-Guérin (BCG) vaccine against tuberculosis (TB) 
spans more than a century. Besides protection against severe paediatric TB, 
randomized trials and novel advances within innate immunology documented that 
BCG has beneficial non-specific effects, providing protection against non-TB 
infections. Since paediatric intradermal BCG vaccination has proved unable to 
contain adult pulmonary tuberculosis, several novel TB vaccines are under 
development, most of which build upon BCG. BCG's status as an essential remedy 
against TB will therefore be maintained, but despite many decades of 
near-universal intradermal use, the local responses to BCG in the skin have not 
been thoroughly elucidated. We therefore developed appropriate methods to 
capture the localised skin events at the cellular and molecular level after 
intradermal BCG vaccination. This work informs future studies to identify the 
immunological events induced following administration of BCG to accelerate 
development of improved or new vaccines against Mycobacterium tuberculosis 
(Mtb). We employed advanced technologies such as spatial transcriptomics on skin 
tissue punch biopsies and cell-free plasma transcriptomics (liquid biopsies) to 
characterize both the local (in situ) skin and systemic (peripheral blood) 
response to BCG via:•Whole blood transcriptomics and epigenetic analysis•Blood 
immune cell characterization•Plasma proteomic and metabolomic analysis.
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Identifying subclinical tuberculosis (TB) remains a significant challenge due to 
the absence of typical symptoms, the lack of diagnostic tests to distinguish 
disease states along the TB clinical spectrum, and the inability of plain 
radiography to pick up subtle changes associated with it. In this paper, we 
present two instances of subclinical TB identified in a high TB burden setting, 
highlighting the difficulties in diagnosis, challenges in treatment adherence 
and completion, and the risk of transmission.
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INTRODUCTION: International organisations, scientists and the tuberculosis (TB) 
community have been advocating for a shorter, safer treatment for 
drug-susceptible (DS)-TB with equal or better efficacy than current regimens. A 
promising approach to achieve this is the combination of dose-optimised 
repurposed drugs.
METHODS AND ANALYSIS: The RML-TB trial is a phase IIb, randomised, 
non-inferiority, controlled, open-label, multicentre clinical trial. It compares 
an experimental regimen (optimised-dose rifampicin (R) at 30mg/kg/day, 
moxifloxacin 600mg/day and linezolid (L) 600 mg/day) with the standard 
fixed-dose combination regimen of R, isoniazid, pyrazinamide and ethambutol. In 
the experimental arm, L is administered at 600 mg two times per day for 2 weeks, 
then once daily for 6 weeks. The primary efficacy outcome is the proportion of 
patients with negative culture at 8 weeks. Sputum samples will be collected at 
screening visit, randomisation visit and 1 week, 2 weeks, 4 weeks, 6 weeks and 
8 weeks post randomisation. The primary safety outcome is the incidence of grade 
3-4 adverse events or a change in treatment regimen within 8 weeks. Safety 
assessment will be done using the Common Terminology Criteria for Adverse Events 
classification version 5. Participants must be at least 18 years old, with 
smear-positive, DS pulmonary TB. Exclusion criteria include corrected QT 
interval (QTc) prolongation, HIV positive status, severely impaired blood counts 
or the use of QTc-prolonging drugs. The study will enrol 120 patients (60 per 
arm) over a 2.5-year period across 13 TB units in Spain.
ETHICS AND DISSEMINATION: The study was approved by the ethics committee from 
Vall d'Hebron University Hospital on the meeting held on 18 March 2022 and The 
Spanish Drug Agency. Patients will provide informed consent and can withdraw 
from the trial at any time without giving any reason. This decision will not 
affect their medical care. Data collection is minimal, and analysis will be 
blinded. Personal data will be restricted to principal investigators or 
authorised personnel. Results will be shared via the European Union Drug 
Regulating Authorities Clinical Trials Database (EUDRACT) website and published 
in an open-source medical journal, guiding future TB clinical trials and 
treatment development.
TRIAL REGISTRATION NUMBER: EUDRACT number: 2021-001626-22. CTIS: 
2023-509075-17-00.
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BACKGROUND: Tuberculosis (TB) remains a major global health challenge, 
particularly in developing countries. Non-sputum diagnostic tools are the need 
of the hour for effective TB diagnosis, especially in paucibacillary and 
extrapulmonary cases. This study evaluated the diagnostic accuracy of urine 
lipoarabinomannan (LAM) in presumptive TB patients in South India.
MATERIALS AND METHODS: The cross-sectional study, with a sample size of 94, was 
conducted between May 2022 and November 2023 in a tertiary teaching institute. 
Urine LAM was detected using ELISA, and results were compared with MGIT liquid 
culture, GeneXpert, and AFB smear. Chest X-ray scores were assessed using the 
Timika system. Diagnostic accuracy (sensitivity, specificity, PPV, NPV) and 
associations with disease severity (AFB smear grades, CXR scores) were analyzed.
RESULTS: Urine LAM showed a sensitivity of 97.7 % and specificity of 38 % 
compared to MGIT liquid culture. In confirmed TB cases (microbiologically and 
clinically diagnosed), sensitivity and specificity were 94.5 % and 80 %, 
respectively. Urine LAM outperformed AFB smear (61.36 % sensitivity) and 
GeneXpert (88.6 % sensitivity). In extrapulmonary TB, urine LAM demonstrated 
100 % sensitivity and NPV. Higher urine LAM levels correlated significantly with 
higher AFB smear grades (p < 0.05).
CONCLUSION: Urine LAM ELISA demonstrated high sensitivity and NPV, making it a 
valuable screening test for TB, particularly in paucibacillary and 
extrapulmonary cases. Its association with higher AFB smear grades and chest 
X-ray scores suggests potential for assessing disease severity and treatment 
response. Further research using next-generation assays is needed to validate 
its diagnostic performance and suitability for point-of-care use.
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BACKGROUND: The hope of tuberculosis elimination by 2025 has been put in a 
global dilemma by the emergence of Multidrug Resistant Tuberculosis (MDR-TB). 
Furthermore, the disparity between smear examination and CBNAAT in low resource 
settings can hamper the elimination drive in developing nations where 
infrastructure for culture methods is limited. In this study we compared the 
results of CBNAAT and smear examination with that of solid culture as the gold 
standard.
METHODS: A total of 184 pulmonary and extra-pulmonary clinical samples were 
included in this study. These were then subjected to Ziehl Neelson staining, 
CBNAAT and solid culture in LJ media. Sensitivity, specificity, Positive 
Predictive Values and Negative Predictive Values were calculated for 
bacilloscopy and CBNAAT in comparison to gold standard culture.
RESULT: The overall sensitivity was higher for CBNAAT (97.29 %) but smear 
microscopy showed higher specificity (92.5 %). PPV and NPV of smear microscopy 
was 75 % and 97.14 % and for CBNAAT was 55.42 %, and 99.10 % respectively. 
Sensitivity of culture and smear microscopy done conjointly showed a high 
sensitivity of 96.97 %. CBNAAT also detected 9 culture and smear negative 
samples as positive.
CONCLUSION: Diagnostic efficacy of CBNAAT or the Cepheid GeneXpert assay as a 
screening method for tuberculosis was significantly higher than smear 
microscopy. However, used conjointly, the scope of differentiating MTB, NTM and 
RIF resistant TB is expanded. Nevertheless, the need for an accurate on-site 
technology for the simultaneous identification of NTM and MTB is indubitable at 
this stage.
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BACKGROUND: Laboratory driven Quality Management Systems (QMS) are "sine qua 
non" for patient management. Weak QMS may lead to under/over diagnosing TB, 
unnecessary anti-TB treatment and delayed reporting of results that negatively 
impact patient care. QMS provides an effective mechanism for health system 
strengthening as it yields long-term benefits in the quality, 
cost-effectiveness, and sustainability of public health programs.
METHODS: Indian Council of Medical Research (ICMR), Central TB Division (CTD), 
National TB Elimination Program (NTEP) and SHARE INDIA introduced QMS as a pilot 
at four TB diagnostic laboratories. Baseline assessments ensured data collection 
to identify lacunae through standard checklists and provided recommendations for 
improvement. Capacity building of the healthcare cadre dovetailed to supportive 
supervision and mentoring ensured that gaps in QMS were plugged so that all 
laboratories achieved an excellent performance rating in endline assessment.
RESULTS: QMS improved quality of services for patient management and care. It 
strengthened TB case finding and improved documentation and laboratory 
performance.
CONCLUSIONS: Accuracy and reliability of laboratory service and overarching 
patient management can be improved by continuous quality improvement based on 
quality system essentials and QMS.
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BACKGROUND: Post-tuberculosis lung disease (PTLD), particularly pulmonary 
fibrosis, affects up to 50 % of TB survivors, contributing to chronic 
respiratory morbidity. This study investigates tumor necrosis factor-alpha 
(TNF-α) as a biomarker for post-tubercular sequelae (fibrosis) in patients cured 
of drug-sensitive pulmonary TB (DS-PTB).
METHODS: A case-control study included 76 DS-PTB patients who completed 
treatment within one year. Cases (n = 38) had chest X-ray evidence of fibrosis, 
while controls (n = 38) had no fibrosis. Fibrosis extent was assessed using a 
chest X-ray scoring system (0-20). Serum TNF-α levels were measured using ELISA. 
Statistical analysis included generalized linear models and receiver operating 
characteristic (ROC) curves to evaluate associations and discriminative 
performance.
RESULTS: Patients with fibrosis were older, predominantly male, and had 
significantly higher TNF-α levels (3242.7 ± 750.0 ng/L) compared to controls 
(262.8 ± 93.8 ng/L, p < 0.001). ROC curve analysis revealed an area under the curve (AUC) of 0.79, indicating good discriminative ability for PTLD. A TNF-α threshold of 2787.3750 ng/L yielded a sensitivity for predicting the number of zones was 86.7 % (specificity: 16.4 %), and for CXR severity, it was 83.3 % 
(specificity: 20.3 %), indicating strong discriminative capacity but low 
specificity.
CONCLUSION: Elevated TNF-α levels are associated with post-TB pulmonary fibrosis 
and have the potential to serve as a biomarker for its identification. Further 
studies are warranted to validate these findings and explore TNF-α's role in 
guiding management strategies for PTLD.
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BACKGROUND: Pulmonary tuberculosis, caused by Mycobacterium, remains a global 
health concern despite being treatable, preventable, and curable. Diagnosis 
traditionally relies on X-rays and sputum smear samples. However, sputum smear 
tests are dependent on the quality of sputum, and X-rays often lack the 
necessary contrast. Both methods demand skilled technicians and require a closer 
examination.
METHODS: This paper introduces an innovative solution, presenting an efficient 
and computationally lighter deep convolutional model for the detection of 
Mycobacterium Bacilli in sputum smear samples. The model is deliberately 
downscaled in width and depth to reduce computational demands, enabling its 
integration into edge devices. Furthermore, to make the model more robust, a 
collection of sputum smear test sample images dataset is formed for this study.
RESULTS: The performance of the proposed model is assessed using our own 
dataset. The results demonstrate exceptional stability and a significantly 
improved detection rate. Specifically, the model achieves an impressive mean 
Average Precision (mAP) of 87.2 % at an Intersection over Union (IoU) threshold 
of 0.5 and a mAP of 50.5 % at an IoU threshold ranging from 0.5 to 0.95. 
Additionally, the model exhibits robust recall and precision metrics, standing 
at 86 % and 84 %, respectively.
CONCLUSIONS: The detection results indicate that the proposed YOLOv7_Lite model 
addresses challenges associated with close examination and mitigates potential 
biases. Its efficiency and adaptability to memory-constrained devices make it a 
valuable tool that can significantly contribute to early and accurate 
tuberculosis diagnosis, by increasing the sensitivity of smear microscopy.
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BACKGROUND: The Rv2660c gene, associated with Mycobacterium tuberculosis (Mtb) 
latency and survival, is considered highly conserved. However, genetic 
variations may influence pathogenicity and drug resistance. This study 
investigates mutations in the Rv2660c gene and their potential impact on protein 
structure and function.
MATERIALS AND METHODS: The Rv2660c gene from 40 clinical isolates was analysed 
using PCR amplification and sequencing. Structural and immunological analyses 
were conducted using I-TASSER, B-cell epitope prediction tools, T-cell epitope 
prediction, and molecular docking simulations to evaluate the effects of 
mutations on protein structure and immune interactions.
RESULTS: A T>C mutation at position 139 was identified in one isolate (MDR094R, 
NCBI GenBank Accession PV544294), resulting in a phenylalanine-to-leucine 
substitution at position 47 (Phe47Leu). This variation was also found in several 
other strains, M. tuberculosis strain SEA14117P6C4 (CP.041797.1.), M. 
tuberculosis strain 24 (CP136191.1), and M. tuberculosis strain 4 (CP136200.1). 
Phylogenetic analysis showed that proteins with the Phe47Leu mutation formed a 
separate cluster, indicating a unique evolutionary trajectory. Structural 
predictions indicated minimal changes in the protein structure, with slight 
alterations near the mutation site. Immunological analysis revealed that the 
mutation affected both continuous and discontinuous B-cell epitopes, altering 
their conformation and length. T-cell epitope predictions showed reduced binding 
affinity for certain HLA alleles, while some epitopes gained higher affinity. 
Docking studies confirmed minor changes in binding energy and hydrogen bond 
interactions.
CONCLUSION: The Phe47Leu mutation in the Rv2660c gene underscores the genetic 
diversity of M. tuberculosis and may influence antigenicity and immune 
recognition. These findings highlight the importance of further functional 
validation to assess the implications of this variation, particularly in the 
context of vaccine design and host-pathogen interactions.
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INTRODUCTION: Pulmonary tuberculosis (TB) continues to pose a significant global 
health challenge, particularly in low- and middle-income countries (LMICs), 
where the burden of the disease is highest. Despite advances in medical science, 
accurate diagnosis of TB remains problematic, especially in patients with 
negative sputum smear results.
AIMS AND OBJECTIVES: This study aims to compare the efficacy of gastric aspirate 
and bronchoalveolar lavage (BAL) smear examinations to that of the 
Cartridge-Based Nucleic Acid Amplification Test (CBNAAT) for the diagnosis of 
pulmonary TB in patients who are sputum smear-negative.
METHODS: This prospective observational study was conducted in the Respiratory 
Medicine department of Sir T Hospital Bhavnagar. The study included sputum 
smear-negative patients aged 18 years and older who had high clinical and 
radiological suspicion of pulmonary TB. Gastric aspirate and BAL samples were 
collected from these patients and analyzed using AFB smear microscopy and 
CBNAAT. Data were collected over 1.5 years, and the diagnostic yields of the 
different methods were compared to determine the most effective approach.
RESULTS: The study included 54 participants (24 females and 30 males) aged 20-79 
years. The majority of participants exhibited prolonged productive coughs, 
low-grade fever, weight loss, and loss of appetite. Gastric aspirate AFB smear 
results were 98.1 % negative and 1.9 % positive, while CBNAAT results showed 
88.9 % with no Mtb detected and 11.1 % with Mtb detected without Rifampicin 
resistance. For BAL, AFB smear results were 94.4 % negative and 5.6 % positive, 
and CBNAAT results showed 63.0 % with no Mtb detected, 35.2 % with Mtb detected 
without Rifampicin resistance, and 1.9 % with Mtb detected with Rifampicin 
resistance.
CONCLUSION: The findings indicate that BAL CBNAAT has a higher diagnostic yield 
compared to gastric aspirate methods in sputum smear-negative patients. 
Combining CBNAAT with traditional smear methods enhances the accuracy and 
timeliness of TB diagnosis, leading to more effective treatment initiation. 
These results suggest that integrating CBNAAT into routine diagnostic protocols 
could significantly improve TB management, especially in resource-limited 
settings. Further research is recommended to optimize these diagnostic 
approaches for broader application.
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BACKGROUND: Tuberculosis (TB) poses a significant public health challenge in 
India, contributing substantially to the global burden.
OBJECTIVES: This study examines trends in TB scores and diagnostic efficiency, 
measured by the number needed to test (NNT), in three key districts of Madhya 
Pradesh-Tikamgarh, Datia, and Niwari-over five years (2018-2022).
METHODS: A retrospective analysis was conducted using TB notification data from 
the National Tuberculosis Elimination Program (NTEP) across the selected 
districts. TB scores, encompassing case notifications and treatment outcomes, 
were compared alongside the NNT for diagnostic methods, including Sputum 
Microscopy, TrueNAT, and CBNAAT. Statistical analyses evaluated trends and 
differences in diagnostic efficiency.
RESULTS: The analysis revealed significant variations in TB scores and NNT 
across the districts. Tikamgarh's TB scores increased from 50.67 in 2018 to 
81.98 in 2022, indicating improved case notifications and treatment outcomes. 
Datia's scores fluctuated, peaking at 79.32 in 2022, while Niwari consistently 
grew, reaching 77.64. The NNT for Sputum Microscopy in Tikamgarh decreased from 
12.04 to 8.52, and TrueNAT/CBNAAT showed a reduction from 49.69 to 24.52. In 
Datia, Sputum Microscopy NNT declined from 14.42 to 6.33, while TrueNAT/CBNAAT 
NNT varied, stabilizing at 10.3 in 2022. In Niwari, Sputum Microscopy NNT 
decreased from 7.76 to 10.65, and TrueNAT/CBNAAT improved from 3.08 to 7.14.
CONCLUSION: This study highlights the importance of understanding regional 
differences in TB epidemiology and diagnostic efficiency. Insights gained can 
inform local TB control strategies and optimize resource allocation, 
contributing to more effective TB management in Madhya Pradesh.
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INTRODUCTION: Indonesia has the world's second-highest tuberculosis and is one 
of the 30 countries with an increased MDR/RR TB burden. Even though the number 
of people with tuberculosis is rising every year, several cases of latent or 
active tuberculosis remain unreported. Microscopy has its limitations, and 
factors such as quality sample, quality smear, bacterial load, and experience of 
reading AFB influence the sensitivity of the test. Utilizing a quick, 
point-of-care testing system based on molecular techniques can increase the 
sensitivity of tuberculosis early diagnosis. Cepheid Xpert ®MTB/RIF is 
Indonesia's most widely utilized molecular technology. It is a nested real-time 
PCR diagnostic device that is cartridge-based and semiquantitative. In the TB 
complex of Mycobacterium tuberculosis, it identifies alterations in the RNA 
polymerase (rpoB) gene beta-subunit that result in rifampicin resistance (RR). 
By utilizing the Xpert ® MTB/RIF assay at Soetomo General Hospital, one of 
Indonesia's primary tertiary referral hospitals, the current study seeks to 
improve our knowledge of the prevalence of rpoB gene mutations in individuals 
with tuberculosis.
METHODS: Between January 2021 and December 2021, Soetomo General Hospital used 
the Xpert®MTB/RIF system to screen sputum and extrapulmonary specimens from 3584 
for tuberculosis.
RESULTS: Of the 665 samples, 18,5% tested positive for M. tuberculosis, with 
7.6% (51 out of 665) showing resistance to Rifampicin Rifampicin compounds at 
codons 529-533 (probe E) of the rpoB gene were detected in 56.8% (29/51) of 
rifampicin-resistant tuberculosis (RR-TB) samples. And then Probe D (19.6%). 
7.8% for probes A and B, respectively (5.8%). Probe C did not exhibit any 
mutations. On the other hand, two samples revealed two mutations in probes D and 
E, while among 13.7% (7/51) of RR TB samples, no mutations in the probe type 
were observed.
CONCLUSION: The Xpert®MTB/RIF system is a compassionate, fast, accurate, and 
efficient diagnostic tool for RR-TB, tuberculosis, and the molecular 
epidemiology of mutations associated with rifampin resistance.
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PURPOSE: Chest X-ray (CXR) is an essential tool and one of the most prescribed 
imaging to detect pulmonary abnormalities, with a yearly estimate of over 2 
billion imaging performed worldwide. However, the accurate and timely diagnosis 
of TB remains an unmet goal. The prevalence of TB is highest in 
low-middle-income countries, and the requirement of a portable, automated, and 
reliable solution is required. In this study, we compared the performance of 
DL-based devices on digital and analog CXR. The evaluated DL-based device can be 
used in resource-constraint settings.
METHODS: A total of 10,000 CXR DICOMs (.dcm) and printed photos of the films 
acquired with three different cellular phones - Samsung S8, iPhone 8, and iPhone 
XS along with their radiological report were retrospectively collected from 
various sites across India from April 2020 to March 2021.
RESULTS: 10,000 chest X-rays were utilized to evaluate the DL-based device in 
identifying radiological signs of TB. The AUC of qXR for detecting signs of 
tuberculosis on the original DICOMs dataset was 0.928 with a sensitivity of 
0.841 at a specificity of 0.806. At an optimal threshold, the difference in the 
AUC of three cellular smartphones with the original DICOMs is 0.024 (2.55%), 
0.048 (5.10%), and 0.038 (1.91%). The minimum difference demonstrates the 
robustness of the DL-based device in identifying radiological signs of TB in 
both digital and analog CXR.
CONCLUSION: The DL-based device underwent evaluation using 10,000 chest X-rays 
to identify radiological signs of tuberculosis. When tested on the original 
DICOMs dataset, the device achieved an Area Under the Curve (AUC) of 0.928, with 
a sensitivity of 0.841 and a specificity of 0.806. Comparing the device's 
performance with three cellular smartphones on the same original DICOMs dataset, 
the AUC differences were found to be 0.024 (2.55%), 0.048 (5.10%), and 0.038 
(1.91%) at optimal thresholds. These results highlight the device's robustness 
in detecting radiological signs of TB, showcasing consistent performance across 
both digital and analog chest X-rays. The smallest difference in AUC further 
underscores the device's reliability in accurately identifying TB indicators, 
reaffirming its potential clinical utility.
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BACKGROUND: This high prevalent time of drug resistant tuberculosis need early 
finding of patients who are failing the longer treatment regimen, which can be 
done by using a simple method rather than using liquid culture which is 
expensive, consuming more time and technology.
METHODS: Prospective observational study of 116 diagnosed cases of DR PTB 
patients attending at RBIPMT hospital, from December 2020 to December 2021. 
After primary analysis patients were followed up at end of first six months of 
treatment to give 2 sputum samples for examination by both culture and FDA 
staining at Intermediate Reference Laboratory, Delhi.
RESULTS: Of 116 patients 57 were male and 59 were female, maximum in their 2nd 
to 4th decade of life. In all 6 months follow up, the relationship between the 
results of culture and FDA staining was found to be significant. After the end 
of 2nd month the diagnostic accuracy of FDA was almost 100%. Overall sensitivity 
of FDA staining was 79.25%, specificity was 98.87%, with diagnostic accuracy 
97.08%.
CONCLUSIONS: FDA staining was found to be as effective as liquid culture in the 
follow up of drug resistant pulmonary tuberculosis patients on longer treatment 
regimen and will help not only in reducing the burden of DRTB in India but also 
saving the resources.
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INTRODUCTION: With the development of Xpert MTB/RIF (Xpert) and its latest 
version Xpert MTB/RIF Ultra (Ultra), diagnosis of tuberculosis has improved 
dramatically. Only few have compared the Ultra to Xpert, especially in varied 
geographic locations. The ability of Ultra to detect tuberculosis in pulmonary 
samples was thus compared in the current study to the Xpert for the quick 
identification of MTBC and resistance to rifampicin (RR) in sputum samples.
METHODOLOGY: Adults and adolescents (>10 years) with suspicion of pulmonary 
tuberculosis were enrolled for the study. All the samples were subjected to 
smear microscopy, liquid culture and molecular methods Xpert MTB/RIF as well as 
Xpert Ultra in parallel.
RESULTS: A total of 143 sputum samples were cultured in liquid media, with 52 of 
them proved to be culture positive. Using culture as the "reference standard," 
the Xpert Ultra detected MTBC in 45 samples, with sensitivity and specificity of 
86.5% (74.2%-94.4%) and 89.9% (81.0%-95.5%), respectively. While the sensitivity 
and specificity, of Xpert was found to be 76.9% (63.2%-87.5%) and 93.7% 
(85.8%-97.9%) respectively. Xpert Ultra also detected 78.8% smear negative 
culture positive samples in comparison to Xpert MTB/RIF which detected 63.6% 
smear negative samples.
CONCLUSION: Xpert Ultra can offer a valid TB diagnosis in a fraction of the time 
it takes to perform a culture and has higher sensitivity than Xpert MTB/RIF. 
This is especially true for paucibacillary samples with negative sputum smear.

Copyright © 2024. Published by Elsevier B.V.

DOI: 10.1016/j.ijtb.2024.04.009
PMID: 41360588 [Indexed for MEDLINE]

91. Indian J Tuberc. 2025 Dec;72 Suppl 2:S28-S34. doi: 10.1016/j.ijtb.2024.04.006. 
Epub 2024 Apr 13.

A systematic review on cost-effectiveness of diagnostic methods and treatments 
for tuberculosis in India.

Balakrishnan M(1), Varadharajan R(2), Gajendran G(3).

Author information:
(1)Department of Mathematics, SRM Institute of Science and Technology, 
Kattankulathur-603203, Tamil Nadu, India. Electronic address: 
mohanragul222@gmail.com.
(2)Department of Mathematics, SRM Institute of Science and Technology, 
Kattankulathur-603203, Tamil Nadu, India. Electronic address: 
rjvrajan@gmail.com.
(3)Department of Mathematics, SRM Institute of Science and Technology, 
Kattankulathur-603203, Tamil Nadu, India. Electronic address: 
gajendrg@srmist.edu.in.

OBJECTIVE: Cost-effectiveness of a treatment is based on additional health 
benefits offered and for a test it is determined by fast and improved diagnosing 
capacity. Evidence on cost-effectiveness can help in identifying interventions 
that give optimal value for money and catalyse the effort of eliminating 
tuberculosis burden. Our objective is to evaluate and identify the 
cost-effectiveness of diagnostics and treatments for tuberculosis practiced in 
India from costing studies.
METHODS: Electronic databases like PubMed, Web of Science, Scopus, ProQuest, 
Cochrane Library, and PlosOne are searched, from Jan 1995 to Jan 2023 based on 
the Preferred Reporting Items for Systematic Reviews (PRISMA) guidelines. 
Quality of the selected studies is assessed using a consensus health economic 
criteria checklist.
RESULTS: Among the twelve studies selected after quality assessment seven 
studies were on testing methods and five were on treatment interventions. The 
included, model-based studies used either state transition or decision tree 
model for cost analysis primarily in a health system perspective. Sputum smear 
microscopy test being dominated by other testing methods, strategies like 
public-private with right diagnostic method yields cost-effective results in 
tuberculosis healthcare.
CONCLUSION: Full economic evaluations on interventions for tuberculosis in India 
are scarce, particularly from patients' perspective. The study provides holistic 
knowledge about the economic evaluations of tuberculosis tests and treatments, 
highlighting its applications and implemental complications for further 
development of improved strategies and economic evaluation.
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BACKGROUND: The Urea Breath Test (UBT) is the golden standard of investigation 
for Helicobacter pylori. Tuberculosis is common and endemic in Iraq, with 
limited investigations. This study was conducted to determine the safety and 
importance of UBT as a method for the diagnosis of active pulmonary 
tuberculosis.
MATERIAL AND METHOD: A prospective, case-control study trial was conducted to 
determine the safety of 75 mg of inhaled C13-urea in 50 healthy participants. 
Then, in national TB, Over the course of a one-year study at a medical city in 
Baghdad, 50 participants with confirmed active pulmonary tuberculosis were 
enrolled. The safety of inhaled C13-urea was assessed by physical examination 
and spirometry. The C13-urea was administered by using a jet nebulizer, followed 
by the collection of exhaled breath at 15 and 30 min' post-inhalation. A 
double-beam infrared spectrophotometer examined the isotopic ratio of (C13) CO2 
to (C12) CO2.
RESULTS: The lung function test, which included forced vital capacity (FVC) and 
forced expiratory volume in 1 s (FEV1), did not show any changes that were 
clinically significant when healthy people and people with pulmonary 
tuberculosis (PTB) were compared to their baseline values. Additionally, there 
was no recorded incidence of adverse events among both healthy individuals and 
those with pulmonary tuberculosis (PTB). After 15 min of the nebulization 
process, the delta over baseline (DOB) means of the control group and PTB 
patients were -1.2381 ± 1.8392 and 4.8215 ± 5.1889, respectively. After 15 min of the nebulization process, the DOB means of the control group and PTB patients were -1.9628 ± 3.0717 and 3.5686 ± 3.8484, respectively.
CONCLUSION: Inhaling 13 C-urea seemed safe. DOB values in PTB patients were 
greater than in controls. Preliminary data suggest that DOB values at 15 min 
were higher than 30 min. This has potential for diagnosing Mycobacterium 
tuberculosis.
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BACKGROUND: Tuberculosis (TB) is a chronic infectious disease caused by bacteria 
of the Mycobacterium tuberculosis complex (MTBC). Early diagnosis of TB is the 
most essential component to control TB. In this study, we evaluated the 
diagnostic performance of SD Bioline TB Ag MPT64 (SD Bioline) and BD MGIT TBc 
Identification (BD TBc ID) kits for the detection of MTBC from MGIT 
(Mycobacteria Growth Indicator Tube) 960 culture tube, positive for acid-fast 
bacilli (AFB).
METHODS: A total of 198 AFB positive MGIT cultures [MTBC, 150 and 
non-tuberculous mycobacteria (NTM), 48] were collected during the study period 
(April 2021 to March 2023) and subjected to SD Bioline and BD TBc ID assays, 
respectively. All the 150 MTBC positive cultures were confirmed by multiplex PCR 
targeting MPB64, protein B and IS6110 genes, and the 48 NTM cultures were 
speciated by using line probe assays technique- Genotype Mycobacterium CM assay.
RESULTS: SD Bioline and BD TBc ID kits detected all 150 MTBC strains correctly 
from MGIT positive cultures and no false negative was observed. However, there 
was one false positive for M. abscessus by SD Bioline and two false positive 
results for M. abscessus and M. intracellulare each by BD TBc ID. Overall, the 
sensitivity of both SD Bioline and BD TBc ID tests was 100 % and specificity was 
97.9 % and 95.8 %, respectively.
CONCLUSION: Our results highlighted that SD Bioline and BD TBc ID assays played 
a promising role in the earlier identification of MTBC present in liquid culture 
and may act as a potential alternative to biochemical and expensive molecular 
techniques.
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Multidrug-resistant tuberculosis (MDR-TB) of osteoarticular sites poses 
significant diagnostic and therapeutic challenges. Rapid diagnosis and targeted 
treatment are critical to managing drug-resistant cases effectively, especially 
in limited-resourced settings with high TB burden. We describe a rare case of 
MDR-TB of the knee in an adult female patient who was successfully treated with 
an individualized exclusive oral multidrug regimen for 18 months.
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Infections caused by Mycobacterium tuberculosis mostly involve the lungs. 
Recently, Extra pulmonary tuberculosis is also on the rise and needs clinical 
suspicion and must be diagnosed and intervened early to reduce the mortality. 
This is important, especially in the context of associated coinfections, 
comorbidities, dissemination, and increased drug resistance. This requires a 
combined approach which includes clinical, radiological, histopathological, and 
microbiological evaluation to arrive at final diagnosis. In this case series 
study, six clinical cases which have presented to Chettinad Hospital and 
Research Institute, a tertiary care teaching hospital have been discussed 
elaborately, some of these cases were rare and undiagnosed for a long period, 
and were finally confirmed with microbiological diagnostic modalities leading to 
timely intervention.
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Mycobacterium tuberculosis (MTB) causes Tuberculosis (TB), which is a fatal 
infectious disease. Timely diagnosis of tuberculosis is crucial, and the 
conventional culture method is time-consuming and smear microscopic staining is 
less sensitive. Significantly, rapid molecular diagnostic assays are frequently 
used to detect this infection with high sensitivity and specificity. However, 
tuberculosis and associated ailments have been identified by several 
tuberculosis marker proteins. A range of biosensing methodologies, such as 
nucleic acid amplification tests, enzyme-linked immunosorbent assay (ELISA), 
flow cytometry, radiometric detection, and latex agglutination have been 
utilized to enhance tuberculosis diagnosis. Majorly, the detection of two 
biomarkers in Mycobacterium tuberculosis bacilli prominently produce a 10 kDa 
culture filtrate antigen (CFP-10) and a 6-kDa early secretory antigenic target 
(ESAT-6). In this context, Nanoparticle-based biosensors make it easier to find 
different stages of disease development. In recent years, it has been strongly 
linked to tubercular disease diagnoses. Nanoparticles are likely to be inorganic 
and organic, and predominantly inorganic (Silver, Gold, zinc oxide, iron oxide, 
and silica) nanoparticles have been well studied. Notably, antibacterials are 
made from gold and silver nanoparticles that are made from vegetable oil. 
Therefore, this review aims to comprehensively analyze the recent developments 
of nanoparticle-based diagnostics advances to detect tuberculosis.
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Timely detection of drug resistance is a pre-requisite to tuberculosis 
management globally. While phenotypic drug susceptibility testing (pDST) by 
liquid or solid method takes time, current genotypic DST assays can be performed 
directly from clinical specimens but target only a limited number of resistance 
variants. Targeted Next Generation Sequencing (tNGS) is a rapid, cost-effective 
method using direct sample to perform the sequencing than compared to whole 
genome sequencing (WGS) which requires culture. tNGS provides comprehensive drug 
resistance profiling with turnaround time of 3-4 days when done directly from 
clinical samples. For respiratory samples with rifampicin resistance, tNGS could 
be used for the rapid detection of additional drug resistance including newer 
and repurposed drugs like Bedaquiline, Delamanid, Pretomanid, Linezolid and 
Clofazimine for which no rapid molecular tests are currently available. A 
variety of clinical samples can be used and there are wide choices available for 
DNA extraction. The targets for tNGS could be amplified using commercial kits or 
in house primers. tNGS could be performed using different platforms like 
Illumina, Oxford Nanopore Technology and/or Ion torrent and diverse 
bio-informatic pipeline options. Positioning of a tNGS with portability system 
in the current TB diagnostic algorithm and its use in the clinical management of 
patients' needs further evaluation and efforts.
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OBJECTIVE: Mycobacterium tuberculosis has co-existed with humans for millennia. 
Even after century from its discovery, TB is currently one of the major health 
problems globally, especially in developing nations. Tuberculosis diagnostics 
poses the biggest challenge particularly in peripheral settings in TB endemic 
countries. Smear microscopy still remains the method of choice for identifying 
TB; however the need of the hour calls for replacement of this technique, by a 
rapid diagnostic tool with higher sensitivity and specificity. TB LAMP was 
approved by WHO in 2016, as substitute for smear microscopy. However more data 
is required, especially for smear negative suspected TB patients, before its 
deployment into field setting.
STUDY DESIGN: A total of 51 smear negative suspected TB patients were enrolled 
in this study. The patients were clinically/radiological diagnosed with TB. 
Microbiological confirmation in terms of culture and NAAT based diagnosis by 
Xpert MTB/RIF and TB LAMP was performed for all the patients.
RESULTS: TB LAMP was found to be positive in 74.50 % samples. The sensitivity of TB LAMP and Xpert MTB/RIF, using culture as reference standard, was found to be 84.85 % (95 %CI: 68.10-94.89 %) and 82.35 % (95CI: 65.47-93.24 %) respectively. The specificity of TB LAMP and Xpert MTB/RIF, using culture as reference standard, was found to be 47.06 % (95 %CI: 22.98-72.19 %) and 41.1 (95CI: 18.44-67.08 %) respectively. The PPV and NPV of TB LAMP was 40.72 % (95 %CI: 30.02-52.38 %) and 87.87 % (95 %CI: 73.67-94.94 %) respectively.
CONCLUSION: We observed similar sensitivity and specificity of TB LAMP and Xpert 
MIB/RIF for smear negative suspected TB patients. TB LAMP was also able to 
detect M.tb in 5 % of smear negative, culture negative samples as well. These 
results indicate that TB LAMP could be a promising candidate of rapid detection 
of TB in otherwise 'hidden TB' cases. However, further validation is required, 
before TB LAMP can be introduced to mainstream TB elimination program.
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BACKGROUND: This study aims to investigate drug resistance patterns in pulmonary 
and extra-pulmonary tuberculosis (TB), including central nervous system 
(CNS)-TB, using the largest reference multidrug resistance laboratory in Punjab, 
Pakistan.
METHODS: Retrospective data from 2012 to 2022 were collected from 1410 patients 
referred to the multidrug resistant (MDR)-TB laboratory of Mayo Hospital, 
Lahore, Pakistan. The drug resistant (DR) testing was performed on sputum or 
pleural fluid in patients with pulmonary tuberculosis, and on cerebrospinal 
fluid in patients with CNS-TB.
RESULTS: The mean age was 35 ± 15.9 years, with a higher proportion of females 
(50.5 %; 712). Of the cases, 96.5 %; 1361 presented with pulmonary TB, while 4 % (56) had isolated extra-pulmonary TB. Among the extra-pulmonary cases, 1.3 % 
(18) had CNS-TB. A significant percentage (67.8 %; 956) exhibited MDR-TB, with 
25.3 % (356) showing rifampicin resistance. Moreover, 6 % (85) demonstrated 
resistance to both first and second-line drugs, with 0.4 % (5) resistant to all 
first-line anti-TB drugs. Of the CNS-TB cases, 56 % (10) had confirmed 
rifampicin resistance. Most patients (81.9 %; 1152) had previously received 
first-line anti-TB drugs.
CONCLUSION: This study underscores the high burden of DR-TB in endemic regions, 
and the need for further large-scale investigations to better understand 
resistance patterns and inform effective management strategies.
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INTRODUCTION: Drug resistant Tuberculosis (DR-TB) continues to be a major 
concern for public health, particularly in countries like India with high 
disease burden. Recognizing resistance trends and appropriate therapeutic 
approach is critical for improving patient outcomes and updating national 
treatment protocols.
OBJECTIVES: This study aims to analyze drug resistance patterns and assess 
treatment modifications made in accordance with National Tuberculosis 
Elimination Programme (NTEP).
METHODS: The study was conducted in our institute in western Maharashtra over a 
period of 18 months after approval from ethics committee which included 
microbiologically confirmed pulmonary and extrapulmonary DR-TB cases and 
resistance patterns were studied using molecular and phenotypic drug 
susceptibility testing (DST) including line probe assays (LPA). Initial 
treatment regimens and subsequent modifications were documented and assessed.
RESULTS: Out of 83 DR-TB patients the most prevalent pattern was Isoniazid 
monoresistance (H Mono DRTB) (45.78 %), followed by Rifampicin resistant TB 
(RR-TB) (21.69 %) and Pre - extensively drug resistant TB (Pre XDR-TB) 
(24.10 %). Majority were initiated on an All Oral Longer Regimen (49.40 %) or an H Mono/Poly DR-TB regimen (48.19 %). Modifications were required in 28.92 % of the cases with fluoroquinolones being the most frequently substituted drug due 
to resistance. Out of 83 individuals, only 55 were assigned outcomes since the 
remaining were on treatment. Among these 55, 72.7 % were assigned outcome as 
cured, 5.4 % as treatment completed, 10.9 % defaulted, 3.6 % as treatment failed and 7.27 % died.
CONCLUSION: The study highlights the evolving resistance pattern in DR-TB 
patients and need for patient specific treatment to achieve optimal outcomes. It 
also provides valuable insights for effective management protocols, contributing 
to improved patient prognosis and informing public health strategies.
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BACKGROUND: Tuberculosis is among the leading contagious illnesses in India and 
continues to pose a significant public health challenge. It is caused by 
Mycobacterium tuberculosis and can be potentially fatal. The burden of 
tuberculosis is relatively high in India. Hence, it is necessary to diagnose and 
treat tuberculosis as soon as possible, for which a foundation of promising 
diagnostic modalities is necessary.
METHODS: Over one year, a cross-sectional investigation was conducted at the 
Department of Microbiology, RIMS, Ranchi. Two hundred samples from clinically 
suspected cases of Tuberculosis were evaluated. Ziehl-Neelsen staining, CBNAAT, 
and TB LAMP were done on all patients. The diagnostic yield and efficacy of both 
testing methods were compared and evaluated.
RESULTS: ZN staining was positive in 22 out of the 200 samples in our study. The 
sensitivity and specificity were 58.8 % and 98.7 %, respectively. On conducting 
TB LAMP testing, it was found that 30 cases were positive for tuberculosis, and 
two samples were false positives. TB-LAMP demonstrated a sensitivity of 82.35 % 
and a positivity rate of 98.79 %, with positive and negative predictive values 
of 93.33 % and 96.4 %, respectively. On the other hand, 34 samples out of 200 
were positive for Mycobacterium tuberculosis by CB NAAT.
CONCLUSION: CBNAAT and TB LAMP are both effective techniques for detecting 
tuberculosis with comparable results. Our study demonstrated that both methods 
have nearly equal sensitivity and specificity, and should be recommended for 
detecting Mycobacterium tuberculosis. TB LAMP can be considered in developing 
countries like ours in laboratory setups with poor resources.
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BACKGROUND AND OBJECTIVES: A study of tuberculosis in children was undertaken in 
the outpatient departments of four hospitals in Chennai city by the Tuberculosis 
Research Centre of the Indian Council for Medical Research. The objective of 
this partial analysis was to assess the feasibility and usefulness of carrying 
out investigations in children selected on the basis of symptoms suggestive of 
TB.
METHODS: 2479 Children were admitted to the study based on symptoms like 
prolonged or irregular cough or fever, with or without systemic signs. Detailed 
history was taken and clinical examination was carried out in all children 
presenting to the outpatient departments. All children were tuberculin tested, 
and had a chest x-ray. Sputum examination or gastric lavage on two consecutive 
days was examined for M.TB by culture.
RESULTS: All the investigations could be done with a coverage of over 90 %. 
Mantoux was positive in 64 % of the patients, but did not help distinguish those 
who were more likely to be bacteriologically positive. 61 % of the bacteriology 
positive children had a normal X-ray. Gastric lavage or sputum were obtained in 
99 % of patients; 2.7 % for sputum and 6.8 % for gastric lavage were positive on culture.
CONCLUSIONS: The feasibility of documenting the bacteriology in children with 
suspected TB was good, and should be attempted in all large centers dealing with 
TB in children. This would also help to understand the epidemiology of TB in 
children by ensuring that the reported cases are without doubt cases of 
tuberculosis.
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INTRODUCTION: India accounts for 26 % of global tuberculosis (TB) cases, with 
delayed diagnosis of Mycobacterium tuberculosis (MTB) and drug resistance 
exacerbating disease transmission. Conventional drug susceptibility testing 
(DST) remains time-consuming, while molecular tools like the Xpert MTB/RIF 
assay-though rapid-are limited to detecting MTB and rifampicin (RIF) resistance. 
Testing for isoniazid (INH) and second-line drugs requires the costly Xpert 
MTB/XDR assay. Although line probe assays (LPAs) identifies first- and 
second-line drug resistance, their accessibility is restricted to specialized 
laboratories. This underscores the need for a rapid, cost-effective alternative 
to diagnose resistance to INH and fluoroquinolones (FQs).
METHODS: A cross-sectional study was performed at the Department of 
Microbiology, AIIMS Bhubaneswar, and the Intermediate Reference Laboratory 
(IRL), Cuttack, from March 2022 to April 2023. MTB isolates (n = 123) were 
analyzed using LPAs (Hain Lifescience's Genotype MTBDRplus and Genotype MTBDRsl) 
and multiplex allele-specific (MAS) PCR. The MAS-PCR targeted mutations in katG 
codon 315 and the inhA-15 promoter region for INH resistance, and gyrA codon 94 
for FQ resistance.
RESULTS: MAS-PCR identified INH resistance in 28/123 (22.76 %) isolates. 
Compared to LPA, MAS-PCR demonstrated sensitivity, specificity, positive 
predictive value (PPV), negative predictive value (NPV), and accuracy of 
80.77 %, 93.81 %, 77.78 %, 94.79 %, and 91.06 %, respectively, for INH 
resistance. For FQ resistance, MAS-PCR identified 19/123 (15.44 %) resistant 
isolates, with sensitivity, specificity, PPV, NPV, and accuracy of 87.50 %, 
95.33 %, 73.68 %, 98.08 %, and 94.31 %, respectively, relative to LPA.
CONCLUSION: MAS-PCR offers a rapid, technically feasible, and cost-effective 
method for detecting resistance to INH and FQs. Its high accuracy and 
affordability position it as a viable alternative in resource-limited settings, 
facilitating timely TB diagnosis and resistance management.
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BACKGROUND: Multidrug-resistant tuberculosis continues to be a major threat to 
mankind and is a major social and economic burden to society. Line probe assay 
(LPA) is a method for detecting Mycobacterium tuberculosis (MTb) in combination 
with resistance to rifampicin and isoniazid by first-line LPA, resistance to 
fluoroquinolones (FQ) and second-line injectable drugs (SLID) by second-line LPA 
in sputum smear-positive specimens (direct testing) and cultured isolates 
(indirect testing). LPA uses a DNA-based reverse hybridization method, which 
determines the drug resistance profile through the pattern of binding of DNA 
amplicons to probes that target specific areas of the MTb genome for MTb 
detection and to most common mutations conferring resistance to various drugs 
and/or the corresponding wild-type DNA sequence. LPA is endorsed by the National 
Tuberculosis Elimination Programme (NTEP), but very limited data are available, 
especially from high-burden areas such as Bihar, where a rapid, accurate, 
cost-effective technique like LPA can play a crucial role in early diagnosis and 
initiation of treatment and ultimately contribute to the effective elimination 
of the disease.
METHOD: This cross-sectional study was performed at Indira Gandhi Institute of 
Medical Sciences, Patna, a tertiary care centre, and aimed at the molecular 
characterization of Rifampicin resistant tuberculosis (RR-TB) isolates using the 
line probe assay method. The study was conducted between November 2022 and May 
2024 with 116 samples obtained from both pulmonary tuberculosis(PTB) and 
extrapulmonary tuberculosis(EPTB) cases that were found to be 
rifampicin-resistant on CBNAAT (Cartridge based nucleic acid amplification 
test-Gene Xpert Mtb/RIF).
RESULT: In this study, 116 patients were enrolled, of whom 80(68.9 %) were 
pre-XDR-TB cases and 36(31 %) were MDR-TB cases. The most common pattern of 
mutation associated with rifampicin rpoB gene was WT8 MUT3 S531L and, Isoniazid 
inhA gene was WT1 MUT1 c-15 t. High-level isoniazid resistance involving KatG 
mutation was present in 111 (95.7 %) cases and the most common mutation 
associated was MUT1 -S315T1. Overall prevalence of fluoroquinolone resistance in 
this study was 68.9 %.
CONCLUSION: There is a wide prevalence of high-level isoniazid resistance and 
fluoroquinolone resistance among RR-TB patients, indicating the rapid emergence 
and transmission of resistant strains in the community. This underscores the 
need for enforced interventions, such as screening for MDR-TB before starting 
therapy and surveillance of fluoroquinolone susceptibility. Molecular 
characterization of RR-TB strains by Line probe assay method can play a critical 
role in the rapid determination of pattern of resistance in the circulating 
strains and hence guide tailored therapy at the earliest opportunity especially 
in high burden setting with limited infrastructure.
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INTRODUCTION: Tuberculosis (TB) remains a major public health concern in India, 
necessitating proactive strategies such as Active Case Finding (ACF) to improve 
case detection among high-risk populations. This study evaluates ACF 
implementation in seven districts of Madhya Pradesh, assessing key performance 
indicators and identifying challenges encountered by program implementers.
METHODS: A mixed-methods study was conducted from August 2023 to January 2024, 
integrating quantitative analysis of ACF performance indicators with qualitative 
insights from key stakeholders. The study assessed mapping, screening, 
presumptive TB case identification, testing, diagnosis, and treatment initiation 
rates. In-depth interviews were conducted with District Tuberculosis Officers 
(DTOs), Medical Officers (MOTCs), District Program Coordinators (DPCs), and 
field staff to explore implementation challenges. Data were analyzed using 
Epi-Info 7, and thematic analysis was applied to qualitative findings.
RESULTS: None of the districts met all six ACF quality indicators. Only six 
districts met the mapping target (≥11 %), while none achieved the screening 
target (>90 %). Presumptive TB case identification was below 5 % in all 
districts, and testing rates varied between 75 and 94.9 %. While two districts 
exceeded the diagnostic threshold (>5 %), others performed sub-optimally. 
Treatment initiation was successful (>95 %) in five districts. Key challenges 
included inadequate mapping, workforce constraints, TB-related stigma, and 
inconsistent diagnostic practices.
CONCLUSION: ACF implementation in Madhya Pradesh demonstrated critical gaps, 
particularly in early case detection and community engagement. Strengthening 
workforce training, community awareness, and diagnostic infrastructure is 
essential to improve ACF outcomes and achieve India's TB elimination goals by 
2025.
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Limitations in current tuberculosis diagnostics and the path to the future.
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BACKGROUND: Many individuals initiating tuberculosis (TB) treatment do not 
successfully complete the regimen. Understanding variation in treatment outcomes 
could reveal opportunities to improve the effectiveness of TB treatment 
services.
METHODS: We extracted data on treatment outcomes and patient covariates from 
Brazil's National Disease Notification Information System, for new TB patients 
diagnosed during 2015-2018. We analysed whether or not patients experienced an 
unsuccessful treatment outcome (any death on treatment, loss to follow-up or 
treatment failure). We constructed a statistical model (logistic regression with 
regularised two-way interactions) to predict treatment outcomes as a function of 
socio-demographic factors, co-prevalent health conditions, health behaviours, 
membership of vulnerable populations and form of TB disease. We used this model 
to decompose state- and municipality-level variation in treatment outcomes into 
differences attributable to patient-level and area-level factors.
RESULTS: Treatment outcomes data for 259 449 individuals were used for the 
analysis. Across Brazilian states, variation in unsuccessful treatment due to 
patient-level factors was substantially less than variation due to area-level 
factors, with the difference between best and worst performing states (lowest 
and highest fraction with unsuccessful treatment, respectively) equal to 7.1 and 
13.3 percentage points for patient-level and area-level factors. Similar results 
were estimated at the municipality level, with 9.3 percentage points separating 
best and worst performing municipalities according to patient-level factors, and 
20.5 percentage points separating best and worst performing municipalities to 
area-level factors. Results were similar when we analysed loss to follow-up as 
an outcome.
CONCLUSIONS: Our analysis revealed substantial variation in TB treatment 
outcomes across states and municipalities, with only a minority attributable to 
patient-level factors. Area-level variation likely reflects consequences of 
differences in health system organisation or socio-environmental factors not 
reflected in patient-level data. Further research on these factors is needed to 
identify effective approaches to TB care, reduce geographic disparities and 
improve treatment outcome.
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An Integrated Data-Driven Model for Clinical Phenotyping of Tuberculosis Disease 
Severity.

Malatesta S, Jacobson KR, Horsburgh CR, Farhat M, Carney T, Gile KJ, Kolaczyk 
ED, White LF.

A common approach to describing tuberculosis (TB) disease severity is to use a 
binary classification such as "advanced" and "minimal or early disease," though 
this may not fully capture the range of clinical presentations. As individuals 
transition through stages of disease, we expect to observe increased bacterial 
burden and inflammation which corresponds to worsening disease severity and 
increased risk of a negative outcome. We develop a new method, tuberculosis 
SeveriTy Assessment Tool for Informed Stratification (TB-STATIS), to understand 
the various disease severity phenotypes that exist at time of clinical 
presentation. Our method integrates data from multiple sources (i.e. smear 
microscopy, chest x-ray findings, symptoms, etc.) to identify a set of disease 
severity classes and obtain a predicted disease class for each individual given 
their observed data. Our approach is motivated by the statistical framework used 
in event-based modeling, a type of data-driven disease progression modeling. We 
show in simulation TB-STATIS can correctly identify the true set of disease 
classes with various sample sizes, data sources to integrate, and levels of 
uncertainty in the observed data. We apply TB-STATIS to two data sets, data from 
an observational TB cohort in South Africa and data from a global phase 3 
clinical trial that tested the non-inferiority of two 4-month regimens compared 
to the standard 6-month regimen for the treatment of TB. We observe disease 
classes generated from TB-STATIS correlate with culture conversion, a proxy for 
TB treatment response. We demonstrate our approach to classifying TB disease 
severity generates clinically meaningful strata.
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Weight gain during tuberculosis treatment increases the risk of 
post-tuberculosis metabolic syndrome.
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Auld SC, Collins JM, Andrews JR, Kempker RR, Kornfeld H, Kipiani M, Magee MJ.

BACKGROUND: Little is known about the relationship between weight gain during 
treatment and the subsequent risk of cardiovascular and metabolic 
(cardiometabolic) diseases. We assessed the relationship between changes in body 
mass index (BMI) during TB treatment with prevalence post-TB metabolic syndrome, 
a strong predictor of cardiometabolic diseases.
METHODS: We enrolled a prospective cohort of individuals successfully treated 
for TB disease in Tbilisi, Georgia, from 2019 - 2022. Eligible participants were 
HIV-negative individuals aged ≥16 years with newly diagnosed and 
laboratory-confirmed pulmonary TB. Our study exposure was the relative change in 
BMI from treatment initiation to treatment completion, dichotomized using ≥5% 
relative increase cut-off. Our primary study outcome was prevalence post-TB 
metabolic syndrome (i.e., having ≥3 of the following: elevated blood pressure, 
elevated triglycerides, low high-density lipoprotein, elevated glycated 
hemoglobin [HbA1c], and abdominal obesity) at any study visits (including the 
end of, 6- and 12-months post-TB treatment). Multilevel models were used to 
estimate the effect of BMI change on post-TB metabolic syndrome.
RESULTS: Among 120 participants, the adjusted risk of having metabolic syndrome 
after TB treatment among those with ≥5% relative increase in BMI was 2.07 times 
(95% confidence interval [CI] 1.07-4.01) the risk of those with <5% relative 
increase in BMI during treatment. Additionally, the adjusted mean of post-TB 
HbA1c among those with ≥5% relative increase in BMI was 0.37 (95%CI 0.03-0.71) 
points higher compared to those with <5% relative increase in BMI.
CONCLUSIONS: Our findings indicate that weight gain during TB treatment may 
influence the risk of cardiovascular/metabolic diseases after TB treatment.
KEY POINTS SUMMARY: In a cohort of persons successfully treated for pulmonary 
tuberculosis, nearly half had ≥5% BMI increase during treatment. Notably, those 
with ≥5% BMI increase had higher glycated hemoglobin levels and were twice as 
likely to have metabolic syndrome after tuberculosis treatment completion.
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HIV Remains a Risk Factor for Unfavorable Tuberculosis Treatment Outcomes in the 
Era of Universal Access to Antiretroviral Therapy in Botswana.

Baniasad A, Chao S, Nguyen JA, Tian E, Modongo C, Minin VM, Sebastian JN, Shin 
SS.

Botswana implemented its universal "Treat All" antiretroviral therapy (ART) 
policy in 2016, expanding treatment eligibility to all people living with HIV 
(PLHIV). HIV has been known to be a leading risk factor for tuberculosis (TB) 
and poor TB treatment outcomes. The primary goal of this study is to assess 
whether HIV infection and HIV-associated immunosuppression remain risk factors 
for unfavorable TB treatment outcomes in the Post-Treat All era. We analyzed 636 
TB patients treated in Gaborone (2017-2023), of whom 54.4% were HIV-positive. 
Unfavorable outcomes (death, failure, or loss to follow-up) occurred in 19.7% of 
HIV-positive and 8.5% of HIV-negative patients. We used logistic regression to 
estimate unadjusted and covariate-adjusted associations between TB treatment 
outcome and HIV status and between TB treatment outcome and CD4+ T-cell count. 
HIV-positive patients had 2.5-fold higher odds of unfavorable outcomes compared 
with HIV-negative patients [adjusted OR: 2.51, 95% CI: (1.48, 4.38)], 
controlling for age, sex, TB history, distance to clinic, substance use, and 
occupational status. PLHIV with CD4+ T-cell < 200 cells/ µ L was associated with 
approximately three-fold higher odds of unfavorable outcomes compared with 
HIV-negative participants [OR: 3.12, 95% CI: (1.65, 5.97)]. The secondary goal 
was to test whether the HIV effect changed following Treat All implementation. 
We combined the data from 2017-2023 with a Pre-Treat All cohort (2012-2016, n= 
233, HIV prevalence 60.8%) and fit a frequentist logistic regression and 
Bayesian mixed-effects models with an interaction term that allows treatment era 
(Pre- vs. Post-Treat All) to modify the effect of HIV on TB treatment outcome. 
The estimated change in the HIV effect was uncertain [relative OR: 0.41; 95% CI: 
(0.11, 1.55)]. Combining the two Botswana data sets with 12 Pre- and Post-Treat 
All studies from neighboring Ethiopia showed that the pooled effect of HIV 
infection on unfavorable TB outcome has increased in the Post-Treat All period 
[relative OR: 2.39; 95% BCI: (1.36, 3.34)].
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Design and synthesis of natural antibacterial derivatives for ocular 
tuberculosis: a comprehensive review.
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Ocular tuberculosis (TB) is an underrecognized extrapulmonary manifestation of 
Mycobacterium tuberculosis (M. tuberculosis) infection that can result in 
irreversible vision loss. Current systemic therapies, including isoniazid, 
rifampicin, pyrazinamide, and ethambutol, are often inadequate in achieving 
therapeutic intraocular concentrations and may pose ocular toxicity risks. The 
eye's unique anatomical and physiological barriers, including the cornea, 
blood-aqueous, and blood-retinal barriers, limit drug penetration, particularly 
to the posterior segment. This paper explores the potential of natural 
antibacterial compounds as candidates for ocular TB therapy, emphasizing on 
rational drug design, chemical modification, and targeted drug delivery. 
Phytochemicals such as, plant-derived alkaloids, flavonoids, terpenoids, 
quinone, polyphenols, and saponins offer promising antibacterial scaffolds, 
which can be optimized for ocular bioavailability and safety through structural 
modification, prodrug strategies, and hybridization with other bioactive 
moieties. Advanced drug delivery systems, including nanoparticles, liposomes, 
nanogels, sustained-release implants, and in situ gelling systems, can overcome 
ocular barriers and maintain therapeutic drug concentrations. Preclinical 
evaluation using in vitro, ex vivo, and in vivo ocular models is critical to 
assess antimicrobial efficacy, pharmacokinetics, and toxicity. Clinical 
translation requires careful integration with systemic therapy, robust trial 
design, and navigation of regulatory frameworks, with particular attention to 
resource-limited settings. Future directions include computational modeling, 
personalized therapy, and global accessibility to ensure equitable 
implementation. By combining natural product chemistry, innovative drug delivery 
strategies, and translational research, next-generation ocular TB therapies have 
the potential to prevent vision loss and improve patient outcomes worldwide.
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Haemophagocytic lymphohistiocytosis (HLH) is a rare, life-threatening condition 
that can complicate various infections, including Mycobacterium 
tuberculosis infection. We describe the diagnostic challenges encountered in a 
37-year-old male from Nepal, who presented with dyspnoea and fever. 
Cross-sectional imaging showed disseminated tuberculosis (TB) with 
extrapulmonary manifestations. Persistent high-grade fever despite 
antitubercular treatment and empirical antibiotics, along with generalised 
lymphadenopathy and trilinear cytopenia, triggered further invasive 
investigations. Bone marrow aspirate showed haemophagocytosis, confirming HLH 
secondary to disseminated TB. The patient showed marked clinical 
improvement when intravenous corticosteroids were administered with 
antitubercular treatment. This case illustrates an uncommon presentation of a 
relatively common condition, and the importance of early consideration of HLH, 
especially in those with persistent unexplained high-grade fever and cytopenia.
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Pulmonary tuberculosis is a pathology caused by Mycobacterium tuberculosis or 
Koch's bacillus. Some patients with tuberculosis present co-infection with 
Streptococcus genus bacteria. Nevertheless, this co-infection is very rare, 
mainly in HIV patients. Here, we report the case of a 38-year-old male patient, 
previously healthy, who presented with subacute cough and fever, in whom two 
uncommon Streptococcus species were identified. Because symptoms persisted 
despite directed antibiotic therapy, bronchofibroscopy was performed, and M. 
tuberculosis was identified in the lavage. After diagnosis, the patient was 
referred to the Center for Pneumological Diseases for continued treatment.
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A 58-year-old woman was referred to our institution for infiltration shadows in 
the left upper lobe and a positive polymerase chain reaction for Mycobacterium 
tuberculosis (Mtb). She had worsening pain and sensory abnormalities in both 
lower legs. Red skin rashes were observed on both lower legs, which had resolved 
at the time of referral to our institution. She received oral prednisolone (PSL) 
monotherapy (10 mg/day) for these symptoms from her previous physician. She had 
a history of asthma and chronic rhinosinusitis. The nerve conduction studies and 
blood tests revealed mononeuritis multiplex and abnormally elevated peripheral 
eosinophil counts. She was diagnosed with eosinophilic granulomatosis with 
polyangiitis (EGPA) complicated by pulmonary tuberculosis (TB). The PSL dose was 
increased from 10 mg/day to 50 mg/day (1 mg/kg/day), and anti-TB treatment was 
initiated. Mepolizumab, a monoclonal antibody targeting interleukin-5, was also 
administered. Peripheral eosinophil counts were decreased, and her pain and 
sensory abnormalities were improved. Mepolizumab inhibited eosinophilic 
inflammation without compromising predominant immune function against Mtb. In 
the present case, mepolizumab was effective in treating EGPA and preventing 
pulmonary TB exacerbation. This is a valuable report suggesting the crucial role 
of mepolizumab in combined cases of both conditions.
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Background Tuberculosis (TB) remains a critical public health concern globally, 
with psychosocial factors such as anxiety, depression, stigma, and social 
support influencing treatment outcomes. Previous studies have consistently 
reported high prevalence rates of psychological distress among patients with 
pulmonary TB. This study sought to explore these psychosocial variables across 
four Indian states to examine both prevalence and contextual influences. 
Methodology This study conducted a cross-sectional, post-intervention 
assessment. Participants diagnosed with TB from the Indian states of Karnataka, 
Assam, Bihar, and Telangana were assessed for anxiety, depression, stigma, and 
perceived social support. State-wise comparisons were conducted to examine 
differences in prevalence rates and variability of scores. Results The present 
study found a low prevalence of moderate-to-severe anxiety and depression among 
participants, with seven (5.11%) reporting elevated anxiety scores and four 
(2.91%) reporting elevated depression scores. State-wise analysis showed higher 
variability in Karnataka and Assam, while Bihar and Telangana presented stable 
outcomes. Overall, 72 (52.55%) participants were male, and 65 (47.45%) 
participants were female, reflecting gender differences in healthcare-seeking 
behavior. Socioeconomic and literacy factors influenced treatment duration, with 
participants from lower economic backgrounds and rural regions experiencing 
delays in healthcare access. Conclusions The findings suggest that while the 
overall prevalence of psychological distress was low, state-specific variations 
and sociodemographic factors significantly shaped treatment experiences. 
Context-sensitive interventions addressing awareness, stigma reduction, and 
psychosocial support are essential to enhance TB management and patient 
well-being.
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BACKGROUND: Isolated liver and spleen involvement of tuberculosis (TB) is a rare 
presentation.
CASE PRESENTATION: A 60-year-old male patient from Bahir Dar City in the Amhara 
Region of Ethiopia presented with a 4-month history of low-grade fever, 
significant weight loss, drenching night sweats, poor appetite, exertional 
shortness of breath, and easy fatigability. Two weeks before his presentation, 
all symptoms worsened, and the patient started to experience left upper quadrant 
(LUQ) abdominal pain with a dragging sensation. Abdominal ultrasound showed 
hepatosplenomegaly with a linear hypoechoic area seen at the upper pole of the 
spleen, likely infarctions, and periportal lymphadenomegaly was visible. An 
abdominal CT scan showed a subcapsular hematoma on the upper pole of the spleen. 
After carefully ruling out both infectious and noninfectious differential 
diagnoses, we considered extrapulmonary tuberculosis and decided to initiate an 
antituberculosis trial. Extrapulmonary TB (hepatosplenic TB) was considered, and 
anti-TB medications were started. On his 6-month follow-up and evaluation, his 
symptoms were improved with normal physical findings and normal investigation 
findings.
CONCLUSION: Even though isolated hepatosplenic TB is a rare condition, it has to 
be considered especially in low socioeconomic communities after excluding other 
alternative diagnoses.
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Tuberculosis (TB) remains a leading cause of morbidity and mortality worldwide, 
hampered by prolonged, toxic treatment regimens that lead to poor patient 
adherence and drug resistance, as well as diagnostic tools that lack sensitivity 
and specificity. This systematic review evaluates recent advancement in actively 
targeted nanoparticle (NP) systems designed to improve TB diagnosis, treatment, 
and vaccination. Peer-reviewed studies published after 2015 focusing on NPs with 
active targeting capabilities were analyzed. The findings show that: 
ligand-functionalized NPs achieve precise, receptor-mediated targeting of 
infected cells, enhancing therapeutic efficacy; integrating diagnostic elements 
into these platforms enables rapid, sensitive biomarker detection; and 
antigen-loaded NPs effectively modulate immune responses, showing significant 
promise for novel vaccine development. Therefore, actively targeted NPs 
represent a transformative platform to overcome critical limitations in TB care 
by offering a unified strategy to improve diagnostic accuracy, therapeutic 
outcomes, and vaccine-induced immunity.
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Tuberculosis (TB) is a contagious disease caused by Mycobacterium tuberculosis 
(M. tuberculosis) and is transmitted through airborne particles. Although TB 
usually damages the lungs, this disease can also cause complications in various 
organs, including the cardiovascular system. Indeed, pericarditis represents the 
most frequently reported cardiac manifestation of TB, and may present alongside 
fever, dyspnea, cough, or increased central venous pressure, hepatomegaly, and 
peripheral edema. Tuberculous-related pericarditis treatment is challenging due 
to the poor penetration of anti-tuberculous drugs into the pericardium. 
Myocarditis is another form of cardiac manifestation and is often associated 
with arrhythmias. Tuberculous aortitis typically causes dilatation leading to 
pseudoaneurysm formation and is usually asymptomatic; however, this 
manifestation can result in sepsis, aortic rupture, or even death, although 
rarely. Cardiac tuberculomas may present with general symptoms and can impair 
heart function by obstructing the outflow tracts, leading to ventricular 
dysfunction. Additionally, the primary treatment of TB carries cardiotoxicity 
risks, such as various arrhythmias. Moreover, TB significantly increases the 
risk of cardiovascular conditions, including myocardial infarction and coronary 
artery obstruction. Therefore, early recognition and a multidisciplinary 
approach are crucial to prevent severe outcomes such as sudden cardiac death, 
sepsis, or aortic rupture. Thus, this review highlights the spectrum of 
TB-related cardiac complications and underscores the importance of greater 
awareness and timely multidisciplinary care.
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INTRODUCTION: diagnosis of multi-drug-resistant (MDR) tuberculosis (TB) has been 
revolutionized by the introduction of the GeneXpert MTB/RIF test, which is much 
faster and easier to use than traditional methods. Concerns have been raised 
about false positive results for rifampicin susceptibility, especially in cases 
of samples with low bacillary loads and settings with a low burden of MDR-TB. 
The objective of this study was to assess the concordance between initial 
GeneXpert MTB/RIF results and subsequent diagnostic testing for rifampicin 
susceptibility in patients with suspected MDR-TB in Lusaka, Zambia.
METHODS: this was a retrospective cohort study of patients who started MDR-TB 
treatment in Lusaka province, Zambia, from 2019 to 2021. Initial GeneXpert 
MTB/RIF bacillary load and rifampicin susceptibility, as well as results for any 
confirmatory testing on rifampicin resistance (including repeat GeneXpert 
MTB/RIF, phenotypic drug susceptibility testing, and line probe assay results) 
and patient outcomes were collected from patient files.
RESULTS: the study included 342 patients. Initiation of MDR-TB treatment was 
based on rifampicin resistance detected by GeneXpert MTB/RIF in all patients. 
Twenty-nine percent of patients had a very low bacillary load in the initial 
sample. Additional diagnostics for rifampicin resistance were available in 56% 
of patients, and revealed rifampicin susceptibility in 28% of tested patients. 
Rifampicin-susceptible TB was found more often if the bacillary load in the 
initial sample was very low (78% versus 18%; p=0.0001).
CONCLUSION: false positive results for rifampicin susceptibility on GeneXpert 
MTB/RIF appear to be common in Lusaka, Zambia, especially in patients with very 
low bacillary loads on the initial test. Repeat testing to confirm MDR-TB prior 
to initiation of treatment can be considered in this group.
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BACKGROUND: Mixed connective tissue disease (MCTD) is a rare autoimmune disorder 
characterized by overlapping features of systemic lupus erythematosus, systemic 
sclerosis, and polymyositis, and presence of anti-U1 ribonucleoprotein 
antibodies. Coexistence with tuberculosis (TB), a common infectious disease in 
endemic areas, poses a significant diagnostic challenge due to overlapping 
clinical and radiological features.
CASE SUMMARY: We report a 35-year-old Pakistani female presenting with oral 
ulcers, body rash, worsening dyspnea, and a history of joint pains initially 
treated as rheumatoid arthritis. She was on antituberculous therapy (ATT) for 
presumed pulmonary TB. Laboratory findings revealed anemia, leukopenia, raised 
erythrocyte sedimentation rate, positive anti-Sm/RNP, anti-dsDNA, and 
anti-SSA/Ro antibodies, confirming MCTD with clinical features of systemic lupus 
erythematosus, Sjogren syndrome, and systemic sclerosis. The patient was also 
positive for hepatitis C and active TB. Treatment involved corticosteroids 
alongside continuation of ATT, resulting in significant clinical improvement 
over 12 days, with resolution of symptoms and improved laboratory parameters. 
The patient remained stable on follow-up with hydroxychloroquine and 
prednisolone.
CONCLUSION: This case highlights the diagnostic complexity when autoimmune 
diseases coexist with TB, particularly in TB-endemic regions. Early recognition 
and integrated management of both conditions are crucial to improving outcomes. 
Clinicians should maintain a broad differential diagnosis and perform 
comprehensive immunological workup in patients with overlapping symptoms.

©The Author(s) 2025. Published by Baishideng Publishing Group Inc. All rights 
reserved.

DOI: 10.12998/wjcc.v13.i33.109866
PMCID: PMC12678965
PMID: 41356082
